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denepanpHas paboyas mporpamMma 1o yueoHoMy npeaMeTy «Xumus» (6a30BbIit
ypOBeHb) (mpeameTHast 001acTh « EcTecTBEeHHO-HAayYHBIE TIPEAMETHI») BKITIOUAST
MOSICHUTENIbHYIO 3aITUCKY, COJIEp)KaHne 00yUeHUs, TUTAaHUPYEMBbIE Pe3yIbTaThl
OCBOEHUS MPOTPAMMBI 110 XUMUH, TEMATHYECKOE IJIAHUPOBAHHUE.

[losicHuTenpHas 3amMcKa OTpakaeT OOIIME I[eNW W 3aJaddl HM3y4YeHUs XUMUH,
XapaKTEPUCTUKY MCUXOJOTUUYECKUX MPEANOChUIOK K €€ HM3yYeHHIO OOydaroluMucs,
MECTO B CTPYKType Yy4eOHOro TUTaHa, a TakKe MOIXOIbI K OTOOpY comepX aHus, K
ONpEeICNICHUIO TIIaHUPYEMBIX PE3YJIbTATOB.

Conepxanue 0Oy4YeHUsI PACKpbIBA€T COJEpXKaTelIbHbIE JIMHUHM, KOTOPBIE
MpeIaratoTcsl sl 0053aTeTbHOTO M3YYCHUSI B KaXKJOM KJIacCe€ Ha YPOBHE OCHOBHOTO
o01iero oOpa3oBaHusl.

[Inanupyemble pe3ynabTaTbl OCBOCHHUSI MPOrpaMMbl IO XUMHUHU BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE PEe3yJbTaThl 32 BECh MEPHOJ OOYy4YEeHUsS Ha YpOBHE
OCHOBHOT0 00111eT0 00pa30BaHus, a TAK>Ke MPEAMETHbIE JOCTHKEHUSI 00yJarolerocs: 3a
Kbl T0/1 O0y4eHHUs.
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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma o XuMuM Ha ypOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHON 00pa30BaTeIbHOM MPOTPaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeactaBieHHbIx B DT'OC OO0, a takxke Ha OCHOBE
dbenepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIICTIIUU TIPETO1aBaHUs
yueOHOro mnpenMera «Xumus» B o00pa3oBaTeNbHBIX oOpranuzauusax Poccuiickoi
denepaunu.

[Iporpamma nmo xumum pazpaboTaHa C IEIbI0 OKa3aHHUs METOJAMYECKON MOMOIIU
YUHTEIIO B CO3JIaHUH pabodeit mporpaMMBbl 10 yUeOHOMY TIPEAMETY.

[Iporpamma o xumMuu Aa€T MpEACTABICHUE O IENSIX, OOIIEH cTpaTeruu O0ydeHHs,
BOCIIUTAHWS W  Pa3BUTHUS  OOYYAIOIIUXCA CPEJACTBAMU  Y4eOHOTO  MpeIMeTa,
yCTaHABIIMBaeT  oOs3aTelbHOE  MPEAMETHOE  COJACpKaHHWE,  MpeayCcMaTpuBaeT
pacrpeneneHue ero mno KiaccaM U CTPYKTYpHpPOBaHHE 10 pa3fesaM U TEMaM MPOTrpaMMBbl
110 XUMUH, ONIPEAEIISIET KOJIMYECTBEHHBIE M KAUECTBEHHBIE XapAaKTEPUCTUKU COJIEPHKAHUS,
PEKOMEHAYEMYIO MOCIIEA0BATENIbHOCTh U3YUEHHSI XUMUU C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKM Y4eOHOTO MpOoIlecca, BO3PACTHBIX OCOOEHHOCTEM
00y4Jaromuxcs, OMpeaesieT BO3MOKHOCTH MpeaMeTa sl peanu3aluu TpeOoBaHUM K
pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHus, a TaK)Ke TpeOOBaHUN K pe3ysIbTaTaM 00yUeHHs] XMMHUHU Ha YPOBHE
Hese M3ydeHusl mpeIMeTa U OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATEIBHON JAESTEIHHOCTH
00ydJaromerocs o OCBOCHUIO YU4EOHOTO COACPIKAHMS.

3HaHWE€ XUMHH CIYXXUT OCHOBOW i  (OPMHUPOBAHUS  MHPOBO33PEHUS
00y4aromierocsi, ero MpeJCTaBICHU O MaTepuaIbHOM €IUHCTBE MHpPA, BAXKHYIO POJIb
UTParoT GOpMUPYEMbIC XUMUEH MPECTABICHUS O B3AaMMOIIPEBPAIICHUSIX YJHEPTUU U 00
ABOJIIOLIMM BEIIECTB B MPUPOJIE, O MYTIX PEUICHUS IN100aJbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPbEBOM, YHEPrE€TUUECKOM, NHUILEBOM H 3KOJOTMYECKOU
6e30macHOCTH, TPOOIIEM 3PABOOXPAHCHUS.

N3yueHne xuMuu: crocoOCTBYET peann3aii BO3MOXHOCTEN ISl CaMOPA3BUTHS U

dbopmMupoBaHuUs
KyJbTYpbl JIMYHOCTH, €€ 001Ieil U (yHKIIMOHAIBHON T'PaMOTHOCTH;, BHOCHUT BKJIAaJ B
dbopMHUpOBaHUE MBIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH OO0YyYaroIIMXcsi, HABBIKOB X
CaMOCTOSITEIbHOM yueOHOM JeATeNbHOCTH, SKCIEPUMEHTAIbHBIX U UCCIIEI0BATENbCKUX
YMEHHUI, HEOOXOAUMBIX KaK
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B TOBCEJHEBHOW J>KU3HU, TaK U B MPO(ECCUOHAIBHOU AESATEIBHOCTH; 3HAKOMHT CO
crienuPUKON HaYYHOTO MBIIIUICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOT'O
B3IUIS,1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TAllOM B
dbopMUpPOBaHUY €CTECTBEHHOHAYYHOU TPaMOTHOCTH 00YyYaIOIIUXCs; CIOCOOCTBYET
dbopMupOBaHUIO IIECHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE O0Opa3oBaHUE
o0y4Jaromuxcs.

JlaHHble HampaBjieHUsT B OOYYCHHUM XUMHH OOECIeYuBalOTCsA crenudukon
cojiep>kaHusi y4eOHOTro TpeIMETa, KOTOPBIN SBISETCS MeJarornuecku aaarnTupOBaHHBIM
oTpakeHHeM 0a30BOI HAYKH XMMUU Ha ONPENEeNEHHOM dTarne e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHMs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XWMHH, OCHOB
HEOPraHWYECKON XMMHUHM U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATHUH OpraHUYE€CKOU
XUMHUH.

Crpyktypa cojaep)KaHus TMpPOrpaMMbl MO XUMUU Cc(opMHpOBaHA Ha OCHOBE
CHUCTEMHOI0 MoJ1X0/1a K €€ n3yueHuro. CoaepkaHue CKIIAIbIBAETCS U3 CUCTEMbI OHITUI
0 XMMHUYECKOM 3JIEMEHTE M BEIlIECTBE U CUCTEMBI MOHATHI 0 XuMHuueckoi peakiuu. O6e
3TU CHCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHUUITY MOCIEAOBATEIBHOTO PA3BUTHS
3HAaHUN HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUN pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepunonuueckoro 3akona /[.11. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBS3M; NIPE/ICTABIECHUN 00

ANEKTPOJIUTHUYECKON JUCCOLMALINY BEMIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS PAaCCMATPUBAIOTCS. HA OCHOBE 3MIIMPUUYECKHU MMOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS K JIPYTOMY,
BBITIONHSASA (PYHKIIMM OOBSICHEHHWS W MPOTHO3UPOBAHHS CBOWCTB, CTPOCHUA W
BO3MOXHOCTEN MPAKTUYECKOTO PUMEHECHUS U TIOJIYYEHHS U3y4aEMbIX BEIIECTB.

OcBoeHue mMporpaMMBbl IO XUMHH CTIOCOOCTBYET (hOPMHUPOBAHUIO MTPEACTABICHUS O
XUMHUYECKOU COCTABIISAIOLIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOLBI,
LIEHHOCTHOT'O OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJAaM ITO3HaHUs B Hayke. M3yueHue
XAMHH MPOUCXOJAUT C IPUBIICYCHUEM 3HAHUN U3 paHEee N3YUYCHHBIX YUCOHBIX TPEIMETOB:
«Oxkpyxaromuii mup», «buonorus. 5—7 kimacce» u «dusnka. 7 Knacey.

[Ipyu u3ydyeHUUM XUMHH MPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XUMHYECKOU
HayKl Kak o0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW esTEIbHOCTH
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOTO
npeaMera COCTOMT B (DOPMUPOBAHUM CUCTEMbl XMMHUUYECKUX 3HAHUW — Ba)KHEUIIMX
(GakToB, TMOHATUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUU, JOCTYMHBIX 000OIIECHUI

5
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MHPOBO33PEHUYECKOTO XapakTepa, si3blka HayKd, B MPUOOIICHUU K HAYYHBIM METOAaM
MO3HAHUSI TIPU HM3YUYCHUU BEIIECTB U XUMUUYECKUX peakiui, B (GOPMUPOBAHUU U
Pa3BUTHHU TO3HABATEIbHBIX YMEHUN U UX NMPUMEHEHUU B y4€OHO-TIO3HABATEIBLHOU W
y4eOHO-HUCCNEe0BATENbCKON 1eATebHOCTH, OCBOEHUH MTpaBui 0€30MacHOr0 00paleH sl
C BEII[ECTBAMU B MMOBCEIHEBHOMN KU3HH.

[Ipy wW3y4yeHMM XUMUU HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs BaXKHOE
3HauYEHUE MPUOOPENI TaKKUe LI, KaK:

dbopmMupoBaHue UHTEJUICKTYaIbHO pa3BuTOM JUYHOCTH, rOTOBOM

K C€aMO0Opa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOATEIBbHOMY TMPUHATUIO pPEIICHUN,
CrIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIFOITUMCSI YCJIOBUSM JKH3HU;, HATTPABJICHHOCTh
oOy4YeHHMs Ha CUCTEMAaTHUYECKOe MPUOOIIeHUE 00yYaroIUXCs
K CaMOCTOSITeIbHOM TIO3HABATEIBHON JESATEIHbHOCTH, HAYYHBIM METOJaM IIO3HAHUS,
GbopMUPYIOIIMM  MOTHBALIMI0 M Pa3BUTHE CIOCOOHOCTEH K XWMHH; OOECleueHHe
YCIIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYaIOIIUMHUCS OIbITa Pa3HOOOpa3HOU
NEATeIbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), UMEIOIUX YyHHUBEpCAIbHOE 3HA4YeHWe JJIg Pa3IMYHBIX BHJIOB
nesTeNnbHOCTH; (GopMHUpOBaHUE O0O0IIe (YHKIMOHATBFHOM W €CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH,
B TOM YHUCJIE€ YMEHHUIN OOBSICHATH U OIICHUBATD SIBIICHUS OKPYKAIOIIETO MUPA, UCTIOIB3YS
3HAHMSI W ONBIT, MOJYYCHHbIE MPU WU3YYECHUU XUMHH, MPUMEHATHh UX IMPHU PEIICHUU
npoOsieM B TIOBCEIHEBHOM >KM3HH M TPYIOBOH JAESATENBHOCTH; (HOPMHUPOBAHHUE Y
oOy4Jaromuxcs TYMaHUCTHUYECKHX OTHOIICHUM, MOHMMAHUS LEHHOCTH XUMUYECKHUX
3HaHUH JJIs1 BBIPAOOTKH IKOJIOTHUECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYI0BOMH
JEATEbHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPEIbI;
pa3BHUTHE MOTHBAIIUHU K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJI0 Y CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MPOQWIIS ¥ HAPABIEHHOCTH TaTbHEUIIIETO 00YUCHHS.

OO61iee 9nCiIO 9acoB, PEKOMEHIOBAHHBIX JUIsl U3y4eHUsT XUMHUH, — 136 gacoB: B 8§
KJ1acce — 68 yacoB (2 yaca B HeJllento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

JUts KaXKJ10T0 Kjacca MpeyCMOTPEHO Pe3epBHOE yueOHOE BpEMs, KOTOPOE MOXKET
OBITH CTIOJB30BAHO YYACTHUKAMH 00pa30BaTEIILHOTO TIPOIlecca B MesIX GOpMUPOBAHUS
BapUATHUBHOM COCTAaBIISIONICH COepKaHUsI KOHKPETHOM paboueit mporpamMmel. [Ipu aTom
oOsi3aTtenbHasi (MHBApUAHTHAsl) 4YacTh COJACP)KAHHUS MPEAMETa, YCTAHOBIICHHAs
MPUMEPHOM paboyeit MporpaMMoid, U BpeMsi, OTBOJUMOE Ha €€ M3ydeHUe, JOJKHBI ObITh
COXpaHEHBI MOJHOCTHIO.
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COIAEPKXAHUE OBYYEHUA

8 KJIACC llepBoHayaibHble XUMHUYECKHE MIOHSATHS
[Ipenmer xumuun. Ponb XuMuu B )KU3HU YeIOBEKA. XMMUS B CUCTEME HayK. Tena u

BemecTBa. dusnyueckue CBOMCTBA BEWIECTB. ArperatHoe cocTossHue BeniecTs. [lonsaTHe
0 MeToAax MO3HaHuA B XuMuHU. Yuctele BemiecTBa M cMmecd. CnocoObl pazzieneHust
CMeECEeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AJIEMEHThl. CUMBOJIBI XUMHUUYECKUX DJIEMEHTOB.
IIpocTeie 1 cll0kHBIE BemecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BajgeHTHOCTh aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cocTaBa BewlecTB. OTHocuTenpHas aTomMHas Macca. OTHOCUTENIbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMHUYECKOTO PJIEMEHTA B COEIMHEHHUH.

KomnuectBo BemecTBa. Monb. MoisipHast macca. B3auMocBsI3b KOJIMUeCTBa, MacChl
U 4Yucja CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacdy€Tel mo ¢opmynaM XUMHUYECKHX
COCIMHCHUM.

Pu3nuecKrue U XUMUYECKHE SIBIICHUS. XUMHUECKas peakuus U €€ NMpu3Haku. 3aKOH
COXpaHEHHUs] MacChl BEIIEeCTB. XUMHUUYECKHE ypaBHeHHs. Kiaccudukamus XuMUYeCKUX
peakuuii (CoOeIMHEeHUs, Pa3NIOKEHUs, 3aMEeIeHUs, 0OMeHa). Xumuyeckuul 9KCnepumeHm:

3HAKOMCTBO C XHUMHUYECKOW TMOCYyHOH, MpaBwiaMu pabOThl B JlabopaTtopuud u
npuéMaMu oOpalieHuss ¢ J1abopaTOpPHBIM O0OpYJAOBaHHWEM, H3yUYCHHE M OIHCAHHE
(bU3UYECKUX CBOWCTB OOpa3IOB HEOPraHUYECKUX BEIIECTB, HAOMIOACHUE (HU3UICCKHUX
(Tu1aBneHue BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHAEH Al Us
BOAbI) M XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAIMBAHWE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KUCIOTOM) SIBICHUM, HAOMIOJEHUE M OMMCAHUE IMPU3HAKOB
MPOTEKAHMUs] XMMHUYECKUX peakuui (pa3joKeHHe caxapa, B3auMOJCHCTBUE CEpPHOI
KHCIIOTBI C XJOopuaoMm Oapus, pasnoxenue ruapokcuna menu (II) mpm marpeBanuw,
B3aMMoIelicTBHE Kene3a ¢ pactBopoM conu mean (1), uzydenue crnocoOoB pazneneHus
cMeceid (C TIOMOIBIO MarHuTa, (QUIBTPOBAaHUE, BBIMAPUBAHUE, JUCTHILISAINA,
xpoMartorpadus), MPOBEICHHUE OUYUCTKU MOBAPEHHOW COJM, HAOIIOICHUE U ONMUCAHHE
pe3yJIbTaTOB IPOBENCHUS OIbITA, WUIIOCTPUPYIOLIET0 3aKOH COXPAaHEHUS MAcCCHhI,
CO3JlaHhe MoJeneld MoJeKyn (IIapocTepKHEBbIX). BaxkHeillime mnpeacTABUTEN
HEOPraHUYeCKHUX BellecTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinoposn — anemMeHT u mpocToe BEIECTBO.
Haxoxnenue kuciopona B mpupoje, Gpuanyeckue U XUMUYECKHE CBOMCTBA (peakiuu
ropenust). Oxcunpl. Ilpumenenue kucnopoaa. CrnocoObl MOMy4YEeHUsT KHUCIOpOAa B
naboparopuu U npomsbinieHHOCcTd. KpyroBopor kwuciopona B npupoge. O30H —
aJuIoTpornHas MoAU(MUKAIIUS KUCTOPO/Ia.
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TemoBo# 3pPeKT XMMUUECKON peaKIK, TEPMOXUMUYECKUE YPABHEHMS, K30~ U
SHJIOTEPMHUYECKHE PeaKMU. TOMIMBO: Yroib U METaH. 3arpa3HEHUE BO3yXa, YCUICHUE
MapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — sneMeHT u mpocToe BelecTBO. HaxoxkaeHue Bomopoaa B HPUPOJE,
bu3nUecKkue U XMMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI mojydeHusi. Kucimotsl u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

duznueckue cCBOMCTBA BOAbl. Boma kak pactBopurenb. PactBopsl. Hackiennsie u
HEHACBIIIEHHBIE pacTBOPBI. PacTBOpUMOCTH BellleCTB B BoAEe. MaccoBasi 10J1sl BELIECTBA
B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCcHOBaHUA. POjb pacTBOPOB B MpUPOJIE U B
XKU3HU denoBeka. KpyroBopoT Bojbl B mpupojie. 3arpsisHEHUE NpUpoaHbIX BoJ. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranuwdeckux coenuHenuit. Oxcunbl.  Knaccudukanus
OKCH/JIOB: cojieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) U
HecosieoOpasyrore. HomeHnknarypa okcuoB. dusnyueckue U XUMHYECKHE CBONCTBA
okcuoB. [lonydyenue okcuaos.

OcnoBanusi. Knaccudukaiusi ocHoBaHUM: METOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiiatypa ocHoBaHuii. @Pu3MyecKHe U XUMHYECKHE CBOMCTBA OCHOBAHMM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Knaccudukamus xkuciaor. Homenkmarypa kucnor. ®dusuueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Py akruBHOCTH MeTannoB H.H. bekerona. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coneit. @u3nyeckrue U XMMHUUECKHUE CBOMCTBA COJIEH.
[Tonydenue comei.
I'eneTnueckas cBs3b MEXAY KJIACCAMH HEOPraHUYECKUX COCIUHEHUN. Xumuueckuu

IKcnepumernm.

KaueCTBEHHOE ONPEACIICHUE COJAEpKaHMUs KHUCIOpPOoJla B BO3MyXE, MOJIYyYECHHE,
coOupaHue, pacrmo3HaBaHWE W W3yYEHHWE CBOWCTB KHUCIOpOAa, HAOIOICHHE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJOM M YCIOBHUS BOZHMKHOBEHHS M MPEKPAICHUS
ropeHusi (Tokapa), O3HaKOMJIGHHE C 00pas3lamMu OKCHJIOB M OIMUCAHWUE WX CBOWCTB,
nojiyyeHue, coOHupaHHe, pacrno3HaBaHUE M H3YyYEHHE CBOWCTB BOJIOpOJia (rOpeHue),
B3aumojeiictBue Bojopoaa ¢ okcuaoM wMeau (II) (BO3MOXHO HCHOJIB30BaHUE
BHJICOMATEpUANIOB), HaOJIOJeHHE OO0pas3oB BEHIECTB KOJUYECTBOM |  MOJb,
HCCIIeIOBAaHUE OCOOEHHOCTE pacTBOPEHMSI BEUIECTB C PA3IUYHON pPacTBOPUMOCTBHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J10JI€ PAaCTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHUE BOJIbI C METaJUIaMU (HATPUEM U KaJIbIIEM ) (BO3MOXKHO UCIOJIH30BAHUE
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BUJICOMATEPHUAJIOB), HUCCIEAOBaHUE OOpa3LOB HEOPraHMYECKHUX BEILIECTB PA3IMYHBIX
KJIACCOB, HAOJIOJEHUE M3MEHEHUs OKPACKM HHIUKATOPOB B PACTBOpPAX KHUCIOT U
niesnoven, n3ydenue BzaumozeicTBus okcuaa meau (1) ¢ pactBopom cepHON KUCHOTHI,
KHUCJIOT C MeETa/UlaMH{, pEeakUUd HeUTpaau3auuy, I[OJYYEHUE HEepacCTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO MeTaula IPYTMM U3 PAacTBOpa COJIM, PEIICHHUE
DKCIIEpUMEHTAJBHBIX 3axady 10 TeMe «Baxuelmme Kiaccbl HEOPraHUYECKUX

COETUHEHUN Y.

Hepuoanueckui 3akoH U Ilepuoauyeckass cucrema xumu4yeckux jiemenros /.M.
Menzaeneesa. Crpoenne aTOMOB. Xumuyeckas CBA3b.
OKHCIANTENbHOBOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(PUKAIIMK XUMUYECKUX deMeHTOB. [loHsiTHE O Tpymmax
CXOJTHBIX JIEMEHTOB (IIIEJIOYHBIE U IICIOYHO3EMEIbHBIC METAJLIBI, TAJIOTEHbI, THEPTHBIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCUIBI U THIPOKCHUJIBI.

[lepuonnueckuit 3akoH. Ilepronnyeckas cucreMa XUMUYECKHX 3yeMeHTOB [I.H.
MenneneeBa. Kopotkonepuonnass u aiuHHOnepuojHas Gopmbl [lepuoanveckoi
cucteMbl XuMudeckux 3ieMeHToB .M. Menneneesa. [lepuoas! u rpynnsl. @Pu3ndecKui
CMBICJI TTIOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIEMEHTA.

Ctpoenne aromoB. CocTaB aTOMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYeK aTOMOB MepBbIX 20 XuMUUYecKuX djaeMeHToB l[leprnoamdeckon
cuctembl JI.M1. MenneneeBa. XapakTEpUCTUKAa XHUMHYECKOTO 3JJIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme [[.1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA pajJuyca aTOMOB XMMHUUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETALUIMYECKUX CBOMCTB IO TPYIIIIAM U IEPUOJIAM.

3nauenue llepuoguueckoro 3axkoHa u Ilepmoguyeckold CHUCTEMBI XUMHYECKUX
3JIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. J[.J1. MenneneeB — yu€HbIN U rpax JaHUH.

Xumuueckas cBsa3b. KoBanmeHTHass  (mosisipHas W HEMOJISIpHAs)  CBSI3b.
DNEKTPOOTPUIIATEIBHOCTh XUMHUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenbp okuciaeHus. OKHCIMTEIbHOBOCCTAHOBUTENbHBIE peakiuu. I[Iporecchl

OKHCIICHHSI W BOCCTaHOBJICHHS. OKHCIMTECIM MW BOCCTAHOBHUTCIH. Xumuueckui
IKcnepumernm.

U3ydeHHe oOpa3lloB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA L[HMHKA C pPAacTBOPaMHU KHCJIOT UM IIEJOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKIu pa3aoKeHUs, COeAUHEHNUS).

Meoicnpeomemmuvie cesasu
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Peanmzamust MeXnpeaIMETHBIX CBsI3€d MpU HM3yYEeHUH XUMHH B 8§ Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHOHAYUHBIX MOHITHIA, TaK
U TOHSATHH,  SBISIONIMXCA  CHUCTEMHBIMH IS OTACIBHBIX  IPEAMETOB
€CTECTBEHHOHAYYHOT'O ITUKJIA.

OOmIue ecTecTBEHHOHAYYHBIE MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanmu3, CHUHTE3, KiIaccu(UKanusa, TEepUOANYHOCTb, HAOIIOACHUE, JKCIEPUMEHT,
MOJIETTUPOBaHHE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dwusmuka: maTepusi, aToM, SJCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWA, WU30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYNIa, DSJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, (PU3UYECKHE BEITUYHMHBI, CIUHUIBI W3MEpPEHUS,
KOCMOC, TUTaHEeTHI, 3BE3/1b1, CoIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MuHEpasibl, TOPHbIE MOPOJbI, IMOJE3HbIE
MCKOITaeMbI€, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC BemecTBO U XMMHYECKAs peaKkius
[Tepuognueckuit 3akoH. Ilepronnyeckas cucreMa XUMUYECKHX 3yeMeHToB [I.H.

MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIHs, KIS U UX COCIUHEHUNA B COOTBETCTBHU
C MIOJIOXKEHUEM 3JIEMEHTOB B [lepuoauyeckoii cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOU CBSA3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEHIECTBA OT THUNA KPUCTAUIMYECKOM pEIIETKH W BHUAA
XUMHUYECKOU CBSI3H.

Knaccudukanmus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEUIECTB, OTHOCSIIMNXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHMYECKUX COCIUHEHUM,
TEHETHYECKAS CBSI3b HEOPTAHUUYECKUX BEIIECTB.

Knaccudukarms XuMHUeCKUX peakiuidi Mo pa3jiudHbIM Mpu3HaKaM (10 YUCTy U
COCTaBYy YYacTBYIOIIHUX B PEAKIMH BEIIECTB, MO TEIJIOBOMY (D (eKTy, MO M3MEHEHHUIO
CTENEHEW OKHUCICHUS XUMHUYECKUX DBJEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTaJInu3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHI, TEPMOXUMHUYECKHE YPAaBHEHMUS.

[lonsiTue o ckopocTH xumuueckod peakuuu. IloHstue 00 o00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [loHATHE O TOMOTEHHBIX M TETEePOTECHHBIX
peakuusx. [lonsatue o karanuse. [loHsTne o xummuyeckom paBHOBecuu. Dakrtopsl,
BIIMSIFOIIKME HA CKOPOCTh XMMUYECKOW PEAKIIUH U MOJIOKEHUE XUMHYECKOTO PABHOBECHS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuu. CocraBnenue YpPaBHEHUM
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OKHCJIMTEIbHOBOCCTAHOBUTENBHBIX PEAKIMNA C UCIOJIb30BAaHUEM METOJA DJIEKTPOHHOIO
OaylaHca.

Teopust DNEKTPOJUTHUECKON JUCCOLUMALMHU. OIEKTPOIUTHI W HEDJIEKTPOJIUTHI.
Katnonbl, anHuoHbl. MexXaHM3M JUCCOLIMALIMM BEUIECTB C PA3IMYHBIMU BUAAMHU
xumuyeckoi cBsizu. Crenens gucconuanuu. CUIIbHBIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu wonHOro obOmeHa. YcCIOBUS TPOTEKaHUS PEaKIUid HOHHOrO OOMEHa,
MIOJIHBIE U COKpAIlIEHHBIE NOHHBIE YpaBHEHUA peakiuid. CBOWCTBA KUCJIOT, OCHOBAHUHN U
COJIEM B CBETE MPEJCTaBICHHUIN 00 AIEKTPOIUTHYECKON auccornuanuu. KauecTBeHHbBIC
peakiuu Ha noHkbl. [loHsTHE O THIpONIM3E conell.

Xumuueckuti sKcnepumenm.

O03HAKOMJICHUE C MOJICIIAMHU KPUCTAITUUYECKUX PEIIETOK HEOPTraHUUYECKUX BEIECTB
— METAJJIOB M HeMeTaJuloB (TpaduTta u anmasa), CI0KHBIX BEIECTB (XJIOpHUAA HATPHS),
UCCJICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakluuu OT BO3ACHCTBUSA
pa3nu4HbIX (HAKTOPOB, HCCIEAOBAHHE AJIEKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
nporecca TUCCOIUAIMU KUCIIOT, HIeJIoYe U cosieil (BO3MOXKHO HCIOJIB30BaHUE BHUIEO
MaTEPHUAJIOB), IPOBEIEHUE OMBITOB, MIUTIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEAKIIH i1
MOHHOTO OOMeHa (0Opa3oBaHuE OCaJKa, BhIJEICHUE ra3a, 00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOMIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHwue,
peaKkIuu pa3iioKEeHUsl, COEIUHEHMs), PACMHO3HABAHME HEOPraHMYECKHUX BEIIECTB C
NOMOIIIbI0 KAYECTBEHHBIX pPEaKUUN Ha HOHBI, PEIICHUE SKCIEPUMEHTAJbHBIX 3a/au.
HeMmeTa/ibl U MX COeIMHEHHUS

O6mmas xapakTepucTka ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
crenieHu okucienus. CTpoeHne u (pu3nvIecKrue CBOMCTBA MPOCTHIX BEMIECTB — raJIOTEHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xiopa (B3aUMOAECHCTBHE C MeETaJUIaMU,
HEMETaJJIaMH, 1esio4amu). XjaopoBogopod. ColissHass KHCIIOTa, XUMUYECKUE CBONCTBA,
MOJy4eHue, NpuMeHeHue. JlelcTBre XJIopa U XJIOPOBOJOPOAA HAa OPraHM3M YEJIOBEKA.
Baxuenmue XJ10puabl 1 UX HAXO0XKICHUE B IPUPO/IE.

O6mrast xapakTepucTuka 351eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTenenn okucienus. CTpoenne u pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJa W CEPhl. AJUIOTPOITHbIE MOAU(DUKAIIMKN KUCIOPOAa U Cepbl. XUMHUECKHE
cBoiicTBa cepbl. CepoBOIOPO/I, CTPOCHUE, PU3HUCCKUE M XUMUYECKHE CBOMCTBA. OKCHIBI
Cepbl Kak MPEICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHasi KuCIOTa, (PU3HYECKHE U
XUMUYECKHE CBOMCTBA (00IIME KaK MPEJCTABUTEINSI KjIacca KUCIOT U creluduieckue).
XUMHUYECKHUE PEAKIMHU, JIeKallue B OCHOBE MPOMBIIUIEHHOTO Crnocoba MOoTyYeHUs
cepHol KucnoThl. [Ipumenenne cepHoit KUCI0Thl. COIM CEpHOU KUCIIOThI, KAUECTBEHHAS
peakius Ha cyibdar-uoH. HaxoxaeHnue cepsl u €€ coeIMHEHUN B pupoje. XUMUYECKOE
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3arpsI3HCHHE OKPYXKAIOIICH Cpenbl COCIWHEHUSIMH Cephbl (KUCIOTHBIE JTOXKIH,
3arps;3HEHNE BO3/TyXa M BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBpPaICHUSI.

OO6mrast xapakTepucTuka 351eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIC CTETICHN OKUCJICHHsI. A30T, paclipoCTpaHEHUE B MPHUPOAE, PUHUECKHUE H
XHUMHYECKue cBoicTBa. KpyroBopor azora B mpupome. AMMHAK, €ro (U3NYECKHE H
XUMHYECKUE CBOWCTBA, MOJydeHUe U mpuMeHeHue. Con aMMOHUS, UX (U3UYECKUE H
XAMHYECKUE CBOWCTBa, MpuUMeHeHWe. KadecTBeHHas peakmusi Ha HOHBI aMMOHWSL.
A3oTHas kucioTa, e€ mojiyueHue, (puzndyeckue U XMMUYECKHe CBOMCTBa (00IIME Kak
IpeCTaBUTENS Kiacca KUCIOT U cnenuduieckue). Mcnonap3oBaHNe HUTPATOB B COJICH
aMMOHHMSI B KayeCTBE MHUHEPAIBHBIX YAOOpPCHHMHA. XHWMHUYECKOE 3arps3HCHUE
OKpYXaromeld cpeapl COSAMHCHUAMHU a30Ta (KUCIOTHBIC JOXIH, 3arps3HEHUE BO3/IyXa,
nouBbl U Boj0EMOB). Docdop, amnorponHblie Moaudukanuu Gocdopa, pusznyeckue u
xumuueckue corctBa. Okcupa docdopa (V) u pochopnas kucinora, puznueckue u
XHMHYECKUE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ocharoB B  KayecTBe
MUHEPATBHBIX YA0OPCHUIA.

O61mas xapakrepuctuka 31eMeHToB [V A-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble  CTENEHH OKUCIEHUSA. YTJEpoJ, aJIOTpONHble  MOJu(UKAIIUH,
pacnpocTpaHeHue B Mpupone, (uU3MUecKHe U XUMHUYECKHE CBOMCTBA. AnmcopOims.
Kpyrosopot yrinepona B npupoje. Okcuapl yriepoaa, ux Gu3HUecKrue U XUMUYECKUE
CBOICTBA, JCHCTBUE HA KUBbIE OPTaHU3MBbI, IOJyUYEHUE U MPUMEHEHHUE. DKOJIOTHUYECKUE
npo0OsieMbl, CBsI3aHHBIE ¢ okcuaoM yriepoaa (IV), rumoresa rino6anbHOrO MOTEIIICHUS
KJIUMaTa, MapHUKOBBIM 3(dekt. YrompHas KUcCIOTa U €€ Cold, X (PU3HUECKHE U
XUMHYECKHUE CBOWCTBA, IOJNIy4eHHE U TmpuMeHeHue. KadecTBeHHash peakius Ha
KapOoHaTtuoHbl. VMcnons3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H
CEJIIbCKOM XO3SMCTBE.

[lepBoHaUanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KAK O COCJUHEHUSIX
yraepona (MeTaH, 3TaH, STWICH, alleTUJICH, ATaHOJ, TIUIEPHUH, YKCYCHAas KHCIIOTA).
[TpupoaHbIe UICTOYHUKH YTIICBOIOPOAOB (YTOJb, MPUPOIHBIN Ta3, He(Th), MPOTYKTH UX
nepepadoTku (OCH3MH), X POJIb B OBITY M POMBIIUICHHOCTU. [IoHsATHE 0 OMOTOTUYECKH
BaXHBIX BEINECTBAX: JKMpaX, OelKax, yrieBOJax — W WX POJIM B JKU3HU YEIOBEKA.
MartepuanbHOE e TMHCTBO OPTaHUYECKUX U HEOPTAHUIECKUX COSTMHEHUH.

Kpemnwnii, ero gusnyeckne M XMMHUYECKHUE CBOWCTBA, MOJYYCHHE W MPUMEHCHHE.
Coenunenust kpemHusi B npupoje. O6uue npeacrtasieHus o0 okcuae kpemuus (IV) u
KpeMHueBou kuciore. CHIMKATHI, WX HCIOJIh30BaHUE B OBITY, B TPOMBIIIJICHHOCTH.
Baxneiimue cTpoWTenbHbIE MaTEpHANbl: KepaMWKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [TpodneMbl 6€30MacHOro MCMOIB30BaHUSL CTPOUTEIbHBIX MAaTEpUaAIOB B
MOBCEAHEBHOM XKU3HU. XuMuueckui IKCnepumenm:
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M3yueHUE O00pa3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI,
MPOBEJCHNE KAYECTBEHHBIX PEAKIU Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB HX
MPOTEKAHMUS, OMbBITHI, OTPaXkaroIIre GU3NIECKUE U XUMMUYECKHE CBOMCTBA TaJIOT€HOB U
WX COeIMHEHUM (BO3MOXKHO MCIOJIb30BAHHE BHEOMATEpPUATIOB), O3HAKOMJICHHE C
oOpaznaMu  XJIOpuUJIoB (TalOT€HUAOB), O3HAKOMJICHHME C oOpa3lamMu cepbl U e
COeIMHEHUAMH (BO3MOYKHO MCIIOJIB30BaHUE BHJICOMATEPUANIOB), HAOIIOJEHUE TTpoliecca
oOyrauBaHUs caxapa MoJl IeMCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMHUYECKUX CBOWCTB pPa30aBIICHHOW CEPHOM KHCIIOTHI, MPOBEACHHUE KAYECTBEHHOU
peakiuu Ha cyiab(aT-uoH U HAONIOJCHUE MpU3HAKa € MPOTEKaHUs, O3HAKOMJIEHUE C
¢uznueckuMu  CBOMCTBaMM a3oTa, (Gochopa W HUX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpHaIOB), OoOpa3laMu a30THBIX M (PocOpHBIX yn0OpeHuid,
noJiydeHue, coOupaHue, pacro3HaBaHUE M HM3YyUYCHHE CBOMCTB aMMHUaKa, MPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS M (PocdaT-uoH ¥ M3yuyeHUE MPU3HAKOB UX
NpPOTEKAHUs, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJbIO
(BO3MOYKHO KCTIOJIb30BAaHKWE BHJICOMATEPHUAIIOB), U3YUECHUE MOJCICH KPUCTALTHYECKUX
pem€Tok anMasa, rpadura, ¢GyiepeHa, O3HAKOMIJIEHHE C MPOIECCOM aacopOuuu
PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIéM MW YCTPONCTBOM IPOTHBOTa3a,
noJiyueHue, coOWpaHue, pacro3HaBaHWE W H3YyYEHUE CBOMCTB YTJIEKHCIOrO rasa,
NpOBE/ICHNE KAayeCTBEHHBIX peaklMii Ha KapOOHAT W CHJIMKAT-UOHBI U H3YyYCHHE
OPU3HAKOB HMX  NPOTEKaHWs, O3HAKOMJIEHME C  NPOAYKLUHMEH  CHIMKATHOU
IPOMBILIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX 3aJay 1o Teme «BaxHeilne
HEMETAJUJIbI U UX COEAUHEHNs». MeTalIbl M UX COeIHHEeHH I

OO6miast xapakTepuCTHKa XUMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nojioxxkenusa B Ilepuoanueckoin cucreme xumudeckux sneMeHToB J[.M. MenneneeBa u
cTpoeHusi atomoB. CTpoeHne MeTaioB. Meramnueckas CBsi3b U MeTalUIM4ecKas
KpUCTAJIMYECKAsT pelIETKa. OJNEKTPOXUMHUYECKHM psAJ  HANpsOKEHUH METaJuloB.
duznyeckre U XUMHUIECKUE CBOKMCTBA MeTaioB. O01ue crnocoObl MOIyYeHHS] METaJUIOB.
[TorsiTHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CIutaBel
(ctanp, 9yTryH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHNE B OBITY ¥ TIPOMBIIIIJIEHHOCTH.

[l{esounble MeTamnbpl: mnojoxeHue B llepuogmueckonl cHUCTEME XHUMUYECKHX
snementoB J[.MI. MeHaeneeBa, CTpOEHHE HMX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckue W XMUMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne MeN0YHbIX METAJUIOB U UX COCIUHEHHM.

[[lenoyHo3eMeNnbHBbIE METAJIBI MATHUW U KaJIbIU: nosioxkeHue B [lepuognyueckoit
cucreme xumuueckux sneMeHToB [[.M1. MenneneeBa, CTpoOeHUE UX aTOMOB, HAX0XKJACHHE
B npupoje. Ousznueckne M XUMHUYECKHE CBOMCTBA MArHUsl W Kajplus. BaxuHenine
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COCIMHEHUs Kbl (OKCUM, TUIAPOKCUM, coiin). KECTKOCTh BOABI U CHOCOOBI €&
YCTpPaHEHUS.

AnroMUHUI: HIoJI0KeHUE B [lepuoandeckoi cucteMe XMMUYECKUX neMeHToB J[. 1.
MeHneneeBa, CTpOCHHE aTOMa, HaXOXKIAeHHWE B npupoje. PU3MdYecKrue U XUMHUYECKHE
CBOICTBa antoMuHUsA. AM(pOTEpHbIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenue B llepuogmueckoil cucreme xumuueckux snemeHToB JI.U.
MeHnneneeBa, CTpOCHHE aTOMa, HaXOXKIAeHHWE B npupoje. OHU3ndyecknue U XUMHUYECKHE
cBoicTBa xkene3za. Okcuasl, ruapokcuasl U conu xenesa (I1) u xenesa (III), ux cocras,

CBOMCTBA U MMOJTYUCHUC. Xumuueckuii IKcnepumernm.

O3HaKOMJICHHE C 0Opas3laMyu METAJJIOB U CIUIABOB, UX (PU3MUYECKUMH CBONCTBAMH,
U3y4eHUE  Pe3yJbTaTOB  KOPPO3UM  METauiIoB  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJIEOMAaTepraIoB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHJIA KaJbIIUsI U HATPHUS C BOJOU
(BO3MOYKHO MCIIOJIB30BaHNE BUAECOMATEPUATIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOIHI,
mpoliecca rTOpeHus xKeje3a B KUCIopoe (BO3MOXKHO HCTIOJIb30BaHKUE BUACOMATEPHUATIOR),
IIPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIUi Ha MOHBI (MarHUsl, KaJbIIUs, AJITFOMUHMUSI,
nuHka, skeneza (II) m xenesa (III), menu (II), HaGmrOoNEeHWE M OMUCAHUE TPOIIECCOB
OKpalllMBaHMs TUIAMEHU MOHAMH HATpUsl, KK U KaJdblusg (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEpPUAJIOB), HMCCielI0BaHuE aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHHS U
TUAPOKCUAA IIMHKA, PELIEHHE SKCIEPUMEHTABHBIX 3a1ad o Teme «BaxHeiimue
METaJUIbl U UX COEAUHEHUS». XUMHUA U OKPYKAKWIIAs cpeaa

BemecTtBa u wmarepuanbl B TOBCEIHEBHOM JKM3HHM 4elOBeKa. be3zomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKHX peakiuii B ObiTy. llepBas momoins mnpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XUMHYECKOE 3arpsA3HEHHE OKpY’Kawolled cpeapl (mpenesbHas JIOMycTUMAas
KoHIeHTpanusi BemiecTB (nanee — IIJIK). Poib xuMuu B pelieHUH HSKOJOTMYECKUX
npo0ieM. Xumuueckuti 3KCnepumenm:

U3y4eHHE 00pa3I0B MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIIOB, MIOJTMMEPHBIE

MaTepuarbl).

Meoicnpeomemmuvie cesasu
Peanuzamuss MeXnpeaIMeTHbIX CBSI3€M IIpU M3YYEHHMM XUMHM B 9 Kiacce

OCYIIECTBIISIETCS Ue€pe3 UCTIOJIb30BaHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK
W TOHATHM,  SBISAIOIIMXCA  CHUCTEMHBIMM  JUISI  OTIEIBHBIX  MOPEAMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TTOHSATHS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHajau3, CHUHTE3, KiIaccu(pUKalus, T[ePUOJUYHOCTh, HAOIIOJICHUE, DSKCIICPUMEHT,
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MOJICIIUPOBAHUE, W3MEPECHHE, MOJEIb, SIBICHHE, MAapHUKOBBIA A((PEKT, TEXHOJIOTHS,
MaTepHaIbI.

dusnka: martepus, aToM, JJEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHWI, H3OTOIIHI,
PaaMOaKTHBHOCTh, MOJIEKYJa, dJIEKTPUUCCKUN 3apsii, MPOBOIHUKH, MOJTYIPOBOIHUKH,
JTUDJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaJUIMYECKas pEmETKA, CIUIaBbl, (QU3NYECKUC
BEJIMYHMHBI, CIUHUIBI H3MEPECHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MIHI,
Connue.

buonorusi: ¢dorocuHTe3, nAbIXaHWe, OWocdepa, OIKOCHUCTEMA, MHHEPAIbHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, rumpocdhepa, MUHEpaAbl, TOPHBIE MOPOJIBI, IMOJIE3HbBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHMUS ITPOT'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTAThl OCBOEHHUS MPOrpaMMbl OCHOBHOT'O 00I1Ier0 00pa30BaHMUs
JOCTUTAIOTCA B XOJ€ OOYyYEeHHMs] XHUMHH B €IMHCTBE Y4YEOHONW M BOCHHUTATEIbHOU
JESITETbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMH COLIMOKYIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B 00IIIECTBE MPABUIIAMUA U HOPMaMHU
MOBE/ICHHSI M CTTIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIUATH3AIIAN
00yJaromuxcs.

JInuHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh o0yJarommxcs
PYKOBOJCTBOBAThCSI CUCTEMOW MO3UTUBHBIX LEHHOCTHBIX OPUEHTAIMN U PaCIIMPEHUE
OmbITa JEATEIbBHOCTH HAa €€ OCHOBE, B TOM 4YHUCJE B 4acTu: 1) MATPUOTHYECKOrO
BOCIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U
Hay4YHOMY HACIIEJIMI0, TOHUMAaHUS 3HAYEHUS XUMUYECKON HAYKU B 5KU3HU COBPEMEHHOTO
oOIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW WHQpOpManued O TEePeloBbIX
JOCTH>KEHUSIX U OTKPBITUSAX MUPOBOM M OT€UECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTPOICTBE MUpaA U OOIIECTBA;

2) rpaxxIaHCKOr0 BOCIIMTAHUSA:

MPEACTaBJICHUS O COLMATBHBIX HOPMAX M MPABUJIAX MEKIMYHOCTHBIX OTHOIICHUM
B KOJUICKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOMH,
y4eOHOMCCIIEI0BATENILCKON, TBOPUYECKON U APYTUX BUJAX AEATEIbHOCTU, TOTOBHOCTH K
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pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTH  IPU  BBINOJHEHUH  YUYEOHBIX,
MMO3HABATEIBHBIX 33124, BBITIOJTHEHUN XUMUYECKUX KCIIEPUMEHTOB, CO3JJaHUN YYEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOINOHUMAHUIO W B3aWUMOINOMOIIM B MPOILECCE 3TOU
y4eOHOU JEsATEIbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE TMOBEIECHUE M TOCTYIKH CBOUX
TOBAPHUILIEH C TO3UMLIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUA
ITOCJIEACTBUI MMOCTYIIKOB; 3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEHIECTBE M XUMHUYECKOM pEakuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH UM COCTABJIAIOIINE OCHOBY
JUIST TIOHUMaHMsI CYIIHOCTH HAy4YHOW KapTUHBI MUpa, MPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOHON CPESION, O
PO XMMHU B T[O3HAHUU OTUX 3aKOHOMEPHOCTEW; MMO3HABATCIbHLIC MOTHBEI,
HaIlpaBJICHHBIC HA TTOJIYYE€HNE HOBBIX 3HAHUM 110 XUMUHU, HEOOXOAUMBIE IS O0BICHEHUS
HAOI0JJaeMbIX TIPOIIECCOB M SIBJICHWH, TO3HABATENIbHOW, WHOOPMAIIMOHHOW U
YUTATEITLCKOU KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM PabOTHI ¢ y4eOHBIMU
TEKCTaMH, CIPABOYHOM JIUTEPATypOu, MOCTYNMHBIMU TEXHUUYECKUMHU CpEJICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHUI; UHTEpEC K 00YUYEHUIO U TTO3HAHUIO, JTFO003HATEIIBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K CcamM0O0Opa3oOBaHHUIO, MPOEKTHOW W HCCIIEI0BATEIbCKOM
NEATeTbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMPABJICHHOCTH W YPOBHS OOYy4YeHUS B
naneHeieM; 4) gopMupoBaHusi KyJbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTH KW3HH, OTBETCTBCHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 37I0POBBIN 00pa3 *KU3HHM, OCO3HAHUE TOCIICICTBHN U HENPHUATUE BPEIHBIX
IpUBBIYCK (YIMOTpEOJIGHUsI  aJKOToJisg, HApPKOTHUKOB, KYpEHHS), HEOOXOIUMOCTH
COOJIIOICHUST TIPaBUJI 0€30MaCHOCTH MPHU OOpalleHUH ¢ XMMUYECKUMH BEIIECTBAMH B
OBITY M peabHOU KU3HH; 5) TPYAOBOTr0 BOCTIMTAHMS

MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOEeCcCuil U Tpyaa pa3IudHoOro poaa,
YBaXKEHHE K TPYIAy M pe3yJbTaTaMm TPYAOBOH NESITEIbHOCTH, B TOM YHCIE HA OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHUN MO XWMHH, OCO3HAHHBIA BBHIOOP HHIMBHIYATHHOM
TPACKTOPUU TPOJOJDKEHHUST O00pa3oBaHUA C YYETOM JUYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB W NOTPEOHOCTEH, YCHEIIHOM
npoecCHOHaTbHON MEeATeTPHOCTH W Pa3BUTUS HEOOXOJIMMBIX YMEHUH, TOTOBHOCTH
aJanTHPOBATHCSA B MPOPECCHOHAIBHON Cpeie; 6) IKOT0ru4eckKoro BOCIIUTAHUSA

9KOJIOTHYECKH 11€JIECO00pa3HOE OTHOIIIEHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3emJjie, OCHOBE €€ CYIeCTBOBAHMS, TOHUMAaHUE IIEHHOCTH 3I0POBOTO U OE30MacHOT0

oOpaza >KW3HU, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHME I[IEHHOCTH COOJIOJICHHSI MpaBWil 0O€30MacHOTO
MOBEJICHUSI PU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX, YTPOKAIOIIKNX 310POBBIO U
KU3HU JIIOEH; CIOCOOHOCTH MPUMEHSTh 3HAHUSI, IOJydaeMble MPU U3YUCHUU XUMUU,
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IUIA peLIeHUs 3a7ay, CBA3aHHBIX C OKPYKAIOLIEH IIPUPOAHON CPENOH, I IOBBILICHUS
YPOBHS 3KOJOTMYECKON KYJIbTYpbl, OCO3HaHUS INI00AIBHOIO XapaKTepa 3KOJIOTMUECKUX
npobieM W NyTed HUX pelIeHUs IOCPEACTBOM METOAOB XHMHH, SKOJOTHYECKOIO
MBIIIJICHNS, YMEHUS PYKOBOJACTBOBATHCA UM B I103HABATEIBHONW, KOMMYHUKATUBHOU U
COLMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX PE3YJAbTAaTOB BBIACISAIOT 3HAUYUMBIE 1St
dbopmMupoBaHusT MUPOBO33PEHUS OOIICHAYyYHbIE TOHATHUSA (3aKOH, TEOpHUS, MPHUHIIUII,
runoresa, paxt, cucrema, mpoiecc, SKCIEPUMEHT U IPYTOe. ), KOTOPbIE UCTIOJIb3YIOTCS B
€CTEeCTBCHHO-HAYUYHBIX YYCOHBIX MpEJMETax W MO3BOJSIOT Ha OCHOBE 3HAHUM W3 ITUX
npeaMeToB (GOpPMHUPOBATH MPEACTABICHUE O IICJIOCTHONW HAy4YHOW KapTUHE MHpa, U
yHUBEpCaJbHbIE  yueOHble  JIeMCTBUA  (TO3HABATENbHBIE,  KOMMYHHUKATHBHBEIE,
pEeryJsTHUBHBIE), KOTOpble oOecrneunBaroT  (GOPMUPOBAHHUE  TOTOBHOCTH K
CaMOCTOSTEIILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOM IeATeTbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE Y4eOHbIE 1ecTBUS Ba3oBbie
Joruyeckue aeicTBHA:

YMEHHS UCTIO0JIB30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TTPY OCBOCHUHN 3HAHMIA:
PacKphIBaTh CMBICI XMUMHUUYECKHUX MOHATUM (BBIACIATH HMX XapaKTEpHbIC IPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TMOHSTHUSIMH), MCIOJIB30BaTh MOHATHS IS
0OBSICHEHUS OTIEIbHBIX (PAKTOB W SIBIICHHM, BHIOMPATh OCHOBAHUS M KPUTEPUH LIS
KJIacCU(PUKAIIMM XUMHYECKHX BEIIECTB M XHUMHUYCCKMX PEAKIUN, YCTaHABIMBAThH
MIPUIUHHO-CJICICTBEHHBIC CBS3M MEXKIY OOBEKTAMH HW3YUYCHHUS, CTPOUTH JIOTHYCCKHE
paccykiaeHusi (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJOTWH), JejaTh BBIBOJBI U
3aKJIIOYCHUS; YMEHHE IPUMEHATh B MPOIECCE MO3HAHUS TMOHATHA (IPEIMETHBIE U
MEeTalpeaMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJICNIM, HCMOJIb3yEMble B XHMUH,
peoOpa3oBBIBATh IMHPOKO TPHMEHSEMBIC B XHMHH MOJCIBHBIC IPEIACTABICHHUS —
XUMHUYECKHUI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUECKast (hopMyJia U ypaBHEHHE XUMHICCKOM
peaKkiui — MPU PEIIeHUH y4eOHO-TIO3HABATEIBHBIX 3a7a4, ¢ YYETOM ATHX MOJCIBHBIX
MPEACTABJICHUN BBISIBIIITh M XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKU H3y4aeMbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XHUMHYECKUX PEAKIUM, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIE CBS3W M TPOTHBOPEUYHS B H3Y4a€MBbIX
npoleccax u siBjicHusX. bazoBble ncciienoBaTe/ibCKUe JeMCTBUA

YMEHHUE UCTI0JIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE HHCTPYMEHTA O3HAHHS,
a Tak)Ke B KaueCTBE OCHOBBI JJIs1 (hOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH
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BBICKA3bIBAEMBIX CY)KJICHUH; TPUOOpPETEHNE OMbITA MO MJIAHUPOBAHUIO, OPTaHU3AIUN H
NPOBEIECHUIO YUCHHYECKHX SKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENILHO IPOrHO3UPOBATh €ro pe3ynapTaT, (HopMyaupoBaTh 000OLICHUS U
BBIBOJBI TI0 pE3yNbTaTaM IPOBEIEHHOTO OIbITA, MCCIEAOBAHUSA, COCTABIATH OTYET O
npoJernaHHon padore.

Pab6ora ¢ undgopmanmeii:

yMEHHUE BhIOUpATh, AHAIU3UPOBATh U MHTEPIIPETUPOBATH UH(POPMAITUIO PA3TUIHBIX
BUIOB W  (QopM  TpeACTaBICHHUS, TMOIy4yaeMyK) U3  pa3HbIX HCTOYHUKOB
(Hay4HOIIOMYJISIpHAS. JIMTEpAaTypa XUMHUYECKOTO COJEpKaHUs, CIPAaBOYHBIC IMOCOOUS,
pecypcbl MIHTepHETa), KPUTHUYECKU OIICHUBATh MPOTHBOPEUYMBYIO W HEIOCTOBEPHYIO
uH()OpPMAIINIO; YMEHUE TPUMEHSTh Pa3IMYHBIC METOIbI M 3aIIPOCHI IIPH TIOUCKE U 0TOOpE
uH(OpPMaIIMK U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJIS BBITIOJTHEHUS YUEOHBIX U
MO3HABATEIbHBIX 3aJlay OMNpPEACNEHHOI0 THUIA, MPUOOpPETeHHE OIbiTa B 00JacTu
UCIIOJIB30BaHUSI  MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,  OBJIaJCHUE
KyJbTYpPOH aKTUBHOTO MCITOJIB30BaHUS PA3IMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIIEHO
BBIOMpATh ONTUMANbHYIO (GOpMY MpeACTaBIeHUs HHPOPMALUU U WIUIFOCTPUPOBATH
perraemMbie 3aa4i HECIIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyruMu (popmamu rpaguku
U UX KOMOWHAIMAMH; YMEHHE HUCIIOJIh30BaTh U aHAJIU3UPOBAThH B Ipollecce YI4eOHOU U
UCCJIEIOBATEIbCKON JIESITEIbHOCTH HMH(POPMALMIO O BIHUSHUM [POMBIIUIEHHOCTH,
CEJIbCKOT'0 XO35IMCTBAa Y TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH TPUPOJHOUN CPEIBL.

KoMMyHMKaTHBHbIEC YHMBEPCAJIbHbIC YUeOHbIC JeHCTBUA:
YMEHHE 3ajJlaBaTh BOMPOCHI (B XOJ€ Auaiora W (WIM) AUCKYCCHUH) IO CYIIECTBY

o0cyx/1aeMoi TeMbI, (POPMYJIIMPOBATH CBOU MPEJIOKEHUS OTHOCUTEILHO BBITIOTHEHUS
MIPEIIOKEHHON 3a/1aui; TPUOOPETEHHUE OMbITa MPE3CHTAIINN PE3yIbTaTOB BHITIOIHECHUS
XUMHUYECKOTO

SKCIIEpUMEHTa (JTA0OPATOPHOTO OIbBITa, JIAOOPATOPHOH pabOTHl MO HCCIEAOBAHUIO
CBOMCTB BEILIECTB, YYEOHOr0 TMPOEKTa); 3aUHTEPECOBAHHOCTh B COBMECTHOW CO
CBEpPCTHUKAaMH IO3HABATEJILHOM M HCCIIEAOBATEIbCKON JESTEIbHOCTH MPU PEUICHUH
BO3ZHUKAIONUX MPOOJIEM Ha OCHOBE Y4ETa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UITUN
(obcyxnenus, oOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPJMHAIMS COBMECTHBIX
NEUCTBUM, OMpeAeieHue KPUTEPUEB IO OLIEHKE KadyecTBa BBIMOJHEHHOW paboThl U

JIPyTHE);

PeryJsiTUBHBbIE YHUBEPCAJIbHBIE yUeOHbIE 1eliCTBHS:
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YMEHHUE CaMOCTOSATEIBHO ONPEACNATh LEIH JAESATEIbHOCTH, IIJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTh WU NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSTeNbHOCTh, BBIOMpaTh Hambosee 3(PQPEeKTUBHBIE CIOCOOBI pEIICHHS Y4YEOHBIX U
[I03HABATEJBHBIX  3aJa4, CaMOCTOSTEIBbHO  COCTAaBIIATH WA  KOPPEKTUPOBATH
MIPEJIOKEHHBIA aJITOPUTM JEUCTBUM NPU BBINOJHEHUU 3aJaHUN C YUYETOM IOIYy4YECHUS
HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEAKLMIX, OLEHUBATH
COOTBETCTBHUE IIOJYYEHHOIO pPE3yJIbTaTa 3asBICHHOM LEIH, YMEHHE HCIOJIb30BATh U
AHAJIU3UPOBATH KOHTEKCTHI, IIpeylaracMble B yCIOBUHU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B coctaBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO 00S3aTENBHOrO COJEpKAHUS,
YCTAaHOBJICHHOTO JaHHOW (henepanbHON padodeil MporpaMMoOi, BBIICIISIIOT: OCBOCHHBIC
o0ydJaromuMKCsl Hay4HbIe 3HAHMS, YMEHHS U CIIOCOOBI JeHCTBUM, CrIelIM(PUUIECKUE IS
PEAMETHOM 001aCTH « XUMHUSI», BUJIBI A TSIBHOCTH T10 MTOTyYE€HUIO HOBOT'O 3HAHUS, €T0
UHTEpIpeTaIliy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3UYHBIX yYUYEOHBIX M HOBBIX
CUTyalusX.

K konmy oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHWYECKHX TOHSTHUH: aTOM, MOJIEKYJa,
XUMUYECKHUI 3JEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECH (OAHOPOAHAS U
HEOJHOpPOAHAs1), BaJICHTHOCTb, OTHOCUTEJbHAs AaTOMHAas W MOJEKyJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi J10JIs1 XUMHYECKOIO 3JIEMEHTA
B COCAMHEHUH, MOJISIPHBIA  00BEM, OKCHJA, KHCJIOTa, OCHOBaHHUE, COJIb,
AIEKTPOOTPUIIATETLHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl peakius, Kiaccuduranus
pEaKUUii: peaKUMHU COCAUHECHUS, PEAKLIMHU PA3JIOKECHUS, PEAKINU 3aMEIICHUS, PEAKLINU
oOMeHa, 9K30- U IHJAOTEPMHUYECKUE PEAKINH, TeTUIOBOU d(PPEKT peakiuu, Sapo aToMa,
AJIIEKTPOHHBIN CIIOM aToma, aToMHasi OpOWTanb, paguyc aToMa, XUMHYECKas CBS3b,
MOJSIPHAs W HENOJISIpHAsh KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBasi JoJisl BellecTBa (IIPOLIGHTHAsE KOHLEHTpalMs) B PacTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUH U IPUMEHSTH 3TU
MOHATUS TPU OINKMCAHWM BEIIECTB M HMX IPEBPALICHUN; HCHOJIb30BATH XHUMHUYECKYIO

CUMBOJIMKY JIJIsl COCTaBJIeHUs (hOPMYJI BEIIECTB U
YPaBHEHU XUMHUYECKHX PEAKIMUH; OMNPENENsITh BAJCHTHOCTH ATOMOB JJIEMEHTOB B

OMHAPHBIX COECIMHEHUSIX, CTETICHb
OKHCJICHUS DJEMEHTOB B OWHAPHBIX COEAUMHEHUSX, MNPUHAMJICKHOCTh BEIIECTB K
onpeieIEHHOMY KJlacCy COeAUHEHUM Mo popMynam, BUJ XUMHUYECKOUN CBSI3U
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(koBaJIeHTHAasT M HMOHHAs) B HEOPraHWYECKHX COEJIMHEHUAX; PACKpPbIBATh CMBICIH
ITepuonnueckoro 3akoHa /[.M1. Meneneesa: 1eMOHCTPUPOBATH
MOHUMaHUE MNEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHMHMUYECKHX JJIEMEHTOB OT HX
nosnioxkenust B Ilepuogumyeckoil cucteme, 3aKOHOB COXPAHEHMsS] MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YU€HHs, 3aKOHA ABOTaJIpo; ONUCHIBATH U
XapakTepu3oBaTh TabMMuHy0 dhopmy lleproanueckoit cucTeMbl
XUMUYECKUX DJEMEHTOB: pa3iuyaTh MOHSATUS «TJlaBHas mnoarpynmna (A-rpymnma)» u
«mobouynass mnoxarpynna (b-rpynma)», Manble ¥ OOJbIIME TNEPUOAbl, COOTHOCUTH
o003HaueHus, KOTopble UMeroTcss B Tabnuie «llepmoanueckas cucreMa XUMHUYECKHUX
sanementoB /.M. MenzaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsA] sjapa, o00Ilee YHCIO DIIEKTPOHOB H
pacnpeneieHue HUX 10 DJIEKTPOHHBIM CJIOSIM); KJIACCU(PUIUPOBATH XHUMUYECKHE
AJIIEMEHTHI, HEOPraHMYECKUE BEIIECTRA,
XUMHYECKUE peakiuu (M0 YUCIYy M COCTaBy YYAacTBYIOUIMX B PEaKIMU BEIIECTB, IO
TeroBoMy 3¢ (dEKTy); XapaKTepu30oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXkJasi ONHUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX
YPAaBHEHHI COOTBETCTBYIOIIMX XHUMHYECKUX PEaKIUil; MpPOTrHO3UPOBATh CBONCTBA
BEIIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOTO COCTaBa,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKUX TMPEBPALICHUNA B Pa3IUYHBIX YCIOBHUAX;
BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEeHTa Mo (opMmysie COeIUHEHHUS, MAaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYEThl MO YPABHEHHUIO XUMHUYECKOW DPEAKIUU;
IPUMEHSITh OCHOBHBIE OTE€PAIlMU MBICIIUTEILHOMN NEeSITETbHOCTH — aHAIIU3 U CUHTE3,

CpaBHEHUE, 00001IeHue, CHCTEMAaTH3aIHIo, KJIacCH (DUKAIIHIO, BBISIBJICHHUC
MPUYUHHOCIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHHUS CBOMCTB BEIIECTB M XMMHUYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOAbl TO3HAHWS — HaONI0JCHUE, HW3MEpEHue,
MOJEIUPOBAHUE, SKCIEPUMEHT (pealibHbIiI M MBICIEHHBIN); CIIEI0BaTh IpPaBHIIaM
MOJIb30BaHUST XUMHYECKOU MOCYA0N 1 1ab0paTopHBbIM

o0opyZoBaHMEM, a Tak)Ke TpaBWiaM OOpalIeHHs] C BEMIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OMBITOB MO MOJYYEHUIO U
coOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA W KHCJIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C ONPEAECTEHHON MAaCCOBOM JOJIEHM PACTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
MPOBOJIUTh XUMHUUYECKUE DKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB MIEIOYEH U
KHCJIOT C TIOMOIIbI0 MHAUKATOPOB (JIakMyC, (heHon(TaenH, METHIIOPAHK U APYTHE).

K xonimy oOydenuss B 9 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:
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PacCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHSITUN: XUMUUECKUHN AJIEMEHT, aTOM,
MOJIEKYyJa, HOH, KaTUOH, aHUOH, MIPOCTOE BEIIECTBO, CJI0HOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHULIATEIIBHOCTh, CTENECHb OKHUCIICHMS, XUMUYECKas peakius, XUMHUYEeCKas
CBSI3b, TEIJIOBOM 3(P(EKT peakiuu, MOJb, MOJSIPHBIA OOBEM, PACTBOpP, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJCKTPOJIMTHYECKAsT JIHCCOLMAIUs, pEaKkIuu HOHHOTO OOMEHa,
KaTaJIu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTHMble pPEaKIHH,
OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU, OKUCIUTETh, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAaHOBJICEHHUE, aJUIOTPONUs, aM(pOTEPHOCTh, XUMHUUYECKas CBSI3b (KOBAJCHTHAs,
MOHHAs, METAJTMYECKasl), KPUCTAUIMUECKasl peméTka, KOpPpo3usi METalJIOB, CIUIABHI,
CKOPOCTh XMMMUYECKOW peakIuu, MpenesbHO jaonyctuMas kodmeHTparus [1K
BEI[ECTBA; WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHSATUU W
PUMEHSATBITH
MOHSTUS TIPU OMHUCAHUU BEIIECTB M UX MPEBPAIICHHI; HCMOJIb30BaTh XUMHYECKYIO

CHUMBOJIUKY JIJIsl COCTaBlieHusI (hOpMYJT BEIIECTB U
ypaBHEHUNM XUMHUYECKUX PEaKIMM; OMpeAessTh BaJCHTHOCTh M CTCNCHb OKHUCIICHHS

XUMHUYECKHUX JIEMEHTOB
B COCAMHEHMSIX Pa3IMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COCINMHEHUW 1o (GopmysiaM, BHJ XUMHUUYECKOW CBs3M (KOBaJEHTHAasl, MOHHAS,
METAJUINYECKasi)) B HEOPraHMYECKUX COCIUHEHUAX, 3aps]l HOHA 10 XUMHYECKOU
dbopmyre, xapakTep Cpeabl B BOJIHBIX PacTBOpax HEOPTaHUYECKUX COCIUHCHHH, THIT
KPUCTAJUIMYECKON pEeIIETKM KOHKPETHOT'O BEIIIECTBA;

packpbiBaTh  cMbica  llepuommueckoro  3akona .M. MengeneeBa u
JIEMOHCTPUPOBATh €ro MOHUMaHUE: ONMUCHIBATh M XapaKTepU30BaTh TaOIUIHYIO (hopMy
[lepuognyeckoil CUCTEMBbl XUMUYECKUX SJIEMEHTOB: pa3iNyaTh IOHITHS «TJaBHas
noarpynmna (A-rpynmna)» u «mnobdounas noxarpynmna (b-rpymma)», maneie u OoJbIIue
MEPUOJIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B MEPUOANYECKON TabiuIle, C
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YKUCIIO AIEKTPOHOB U PacHpeAesieHUe UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JIEMEHTOB M MX COCTMHEHUN
B IpeJenax MalblX MEPUOJOB M TIABHBIX MOArPYII C YYETOM CTPOCHHSI UX aTOMOB;
KJIacCU(UIUPOBATH XUMHUYECKHE PJIEMEHTbI, HEOPTAHUYECKUE BEIlIECTBA,

XUMUYECKHE peakluu (M0 YUCITYy M COCTaBY y4YacTBYIOUIMX B PEAKI[MU BEIIECTB, IO
TerioBoMy 3G @EeKTy, M0 U3MEHEHUIO CTETICHEW OKHCIICHHUS XHMHYECKUX JJIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATH) OOIIME M CHeHUPUUECKUEe XUMHUYECKHE CBOMCTBA
MPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPXKIasi ONMUCAHUE MPUMEPAMU MOJICKYJISPHBIX U
MOHHBIX YPaBHEHUU COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIMIl; COCTABIISTh YPABHEHUS
AIEKTPOIUTHYECKON JUCCOLMALUN KUCIIOT, IIEI0UYEN U COJICH, IOJIHBIE U COKPAIIEHHBIE
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YpaBHCHHUS pEaKIMii HWOHHOTO OOMEHa, YpaBHEHHUS pEaKIHii, MOATBEPKIAOITUX
CYIIECTBOBAHHE TEHETHMUYECKOW CBS3M MEXKIY BEIISCTBAMHU PA3JIMYHBIX KIACCOB;
PacKphIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI TTOCPEACTBOM
COCTaBJICHHS AJIEKTPOHHOTO OajlaHCa dTUX PeaKIIHii; MPOrHO3UPOBATH CBOMCTBA BEIIECTB
B 3aBUCUMOCTH OT UX CTPOCHHSI, BO3SMOKHOCTH
MPOTEKAHUS XUMUYCCKUX TMPEBpAIICHUH B PA3JIUYHBIX YCIOBUSAX; BBIYHUCIATH
OTHOCHUTETFHYIO MOJICKYJSIDHYIO W MOJSPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XHUMHAYECKOTO JJIEMEHTa 10 (QopMyJe COSIMHEHHWsS, MAacCOBYIO JOJIO BEIIecTBa B
pacTBOpe, MPOBOJUTH PACUYETHI TIO YPAaBHEHHUIO XHMHYECKOW pEaKIUU; COOJIFOIATh
IIpaBWJIA MTOJTb30BAHUS XUMUYICCKOM TIOCYA0M U TaOOpaTOPHBIM
00OpyIOBaHUEM, a TaKKe MpaBWiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIMSIMU 110 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB IO TIOJYYCHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (aMMHaka M YIJIEKHUCIOro Tasa); MPOBOJIUTH
peakiyu, MOATBEPKIAONINE KaYeCTBCHHBIM COCTAB Pa3IMYHBIX BEIICCTB: PAacCIiO3HABATh
OTIBITHBIM MYTEM XJIOPHUI-, OpOMUA-, HOAHI-, KapOoHAT-, hocdar-, CHIHKAT-, CyIb(at-,
THJIPOKCH]I-UOHBI, KATHOHBI aMMOHHUS ¥ MOHBI U3YYEHHBIX METaJUIOB, IPUCYTCTBYOIIHE
B BOJHBIX pacTBOpax HEOPTaHWMYECKHUX BEIIECTB; MPUMEHITh OCHOBHBIC OTEpaIlUU
MBICTUTEIILHOW JIeATEeIbHOCTH — aHalW3 W CHHTE3, CpaBHEHHWE, 000OIIeHuHeE,
CUCTEMAaTH3aIINIO, BBISIBIICHUE IPUYNHHO-CJICICTBEHHBIX CBS3€H — JIJIsl U3YYCHHS CBONCTB
BEIIECTB W XHMHYECKUX pEaKIHUi, E€CTCCTBCHHOHAyYHbIC METONbI IIO3HAHUS —
HaOII0/ICHHE, U3MEPEHHUE, MOICITUPOBAHUE, SKCIICPUMEHT (PEaTbHBIA U MBICJICHHBIN ).
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8 KJIACC
HaumenoBanue
No KonuuaecTBo OCHOBHBIE BUJIBI IE€ITEIBHOCTH
pas3aesnoB U TEM Conepxkanue 00ydeHuUsl
/o JacoB oOy4Jaromuxcs
y4eOHOr0 mpeaMeTa
Paznea 1. IlepBoHaya/ibHbIe XUMUYECKHE MIOHATHS
1.1 | Xumus — BaxxHas 5 [Ipenmet xumuu. Poinb XuMHUM B )KU3HU PackpbIBaTh CMBICIT U3y4aE€MbIX MTOHSTHUH.
obJacTh 4eJIOBeKa. XUMHS B CUCTeMe HayK. Tena | PackpbIiBaTh poiib XMMUU B IPUPOAE U
CCTCCTBO3HAHMS U U BeliecTBa. PU3nNUYEeCKUEe CBOMCTBA YKU3HU 4eJIOBEKA, €€ CBA3b C IPYTUMHU
HPaKTHICCKON BEILIECTB. ArperaTHOE COCTOSTHUE HAayKaMH.
ACATCIBPHOCTH gemiecTs. [IoHATHE 0 MeTONAX MO3HAHUS | Pa3anyarh YKCThIE BEIIECTBA M CMECH;
yej0BeKa

B XUMUH. UUCTHIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOH MOCY0H, C
paBUIaMH pabOTHI B JTAOOpATOPHUH U
pueMaM# OOpaIeHus ¢
71a00paTOPHBIM 000PYIOBAHHUEM.
duszuyeckue CBoMcTBa 00pas3IioB

HCOPraHNYCCKHUX BCIICCTB — MCTAJIJIOB

Hn HCMCTAJIJIOB.

OJTHOPOJIHBIC U HEOTHOPOJIHBIC CMECH.
Paznuuars ¢puzndeckue u XUuMHIECKHE
SIBJICHHUSL.

CrnenmoBaTh anropuT™MaM UCIOIH30BAHUS
AKCTIEPUMEHTATBHBIX METOJIOB —
HaOIIOJICHUS ¥ DKCIIEPUMEHTA.
HaGmronats u onuceiBaTh OOBEKTHI MPHU
MPOBEJACHUU JIEMOHCTPAIUN U
71a60paTOPHBIX OMBITOB MO U3YUYECHUIO
(bu3HYECKNX CBONCTB BEIECTB,
CIIOCOOOB pa3/IeNieHUs CMeCei BEIIECTB.
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Cnoco0sI pazaeneHust cMecei
(¢punbTpoBaHuUE, BhINapUBaHUE,
JUCTHILISLUSA, XpoMaTorpadus).

[TpoBOANUTH XUMHUECKUN IKCIEPUMEHT
IpU pasJeeHuy cMeceil (Ha npumepe
OYUCTKH IMOBAPEHHOM COJIM) B XOJI€
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Jlabopamophule onvimoi.:
N3yyenue u onucanue Gpu3nyecKkux

CBOICTB 00pa3L0B HEOPraHUYECKUX
BELIECTB.

N3yuenue cnocoboB pasjenieHus cMecei
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabombpi:

Ne 1. IIpaBuna pabotsl B 1abopaTopuu u
puéMBI 0OpaIeHusl ¢ 1ab0pPaTOPHBIM
000py1I0BaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYHCTKH MTOBAPEHHOM COJIN)

npaktudyeckoil pabotsl Ne 2. CneoBaTh
IpaBHUJIaM TOJIB30BaHUS XUMUYIECKOU
MOCYJI0M 1 J1a00paTOPHBIM
000OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus: ¢ XAMUYECKUMU
BEIIECTBAMU

B COOTBETCTBHH C HHCTPYKIIUCH TIPH
BBITIOJTHEHUHY TTPAKTUYCCKOMN

paboTe No 1.

BricTpanBaTh pa3BEpHYTHIC
MMUCbMEHHBIC ¥ YCTHBIC OTBETHI C OIIOPOH
Ha nHpopMaNuIo U3 yueOHUKa U
CTIPaBOYHBIX MaTEPUaJIOB, IPAMOTHO

WCTI0JIb30BATh U3YYECHHBIN MOHATHUNHBIN
armapar Kypca XuMHuu
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1.2.

BemecTBa n
XUMUYECKHUE

peaKIuu

15

ATOMBI U MOJNIEKYJTBI. XUMUYECKHUE
31eMeHThl. CUMBOJIBI XUMAYECKUX
aneMeHTOB. [IpocThie U cllokHBIE
BeIECTBA. ATOMHO-MOJIEKYJIIPHOE
YYEHUE.

XUMHUYECKasd BajeutHoCTh

dhopmyia.
ATOMOB XUMHUYECKUX DJICMECHTOB.

3aKOH TIOCTOSTHCTBA COCTaBa BEIIIECTB.
OTHOCHUTENBHAST AaTOMHAsI Macca.
OTHOCHUTENBbHAS MOJICKYJISIpHAs Macca.
MaccoBast o315 XHMUYECKOTO JIEMEHTa
B COCTMHEHUH.

OnpenensiTe NPU3HAKK XUMUYECKHUX
peakuuid, yCIOBUs UX MPOTEKAHMS.
OOBSICHATH CYITHOCTh (PU3NYECKUX U
XUMHYECKHUX SBICHUMN C TOUKHU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduumpoBats xXumMuieckue
peakuuu (10 YUCITY U COCTaBY
pearupyromnmx u 00pa3yromuxcs
BEIIECTB).

CocTaBisaTh GOpMyIIbl OUHAPHBIX
BEIIECTB MO0 BAJICHTHOCTHU U OTNPEICINSThH
BaJICHTHOCTb 10 (JOpMYyJIaM BEIIECTB.
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KomnuectBo BemecTBa. Monb. MossipHas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COE€IMHEHUMH.

DU3NYECKUE U XUMUYECKUE SIBJICHUS.
XuMHUUecKas peakiusi U €€ Mpu3HaKHu.
3aKOH COXpaHEHUS MacChl BEIIECTB.
XUMHUYECKHE YPABHEHHUS.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coeuHEeHUs1, Pa3JIOKEeHUS, 3aMEIICHNS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKWCTBa 00pasIoB
HEOPraHWYECKUX BELIECTB — METAIJIOB U
HEMETAJUIOB.

OO0pasisl BEMEeCTB KOJTUYECTBOM | MOJTb.
duznueckue sABICHUS (MIaBICHUE
BOCKa, TassHUE JIbJla, paCTUPAHUE caxapa
B CTYIIKE, KUIICHUE U KOHAECHCALUS
BOJIbI).

XUMHUYECKUe sIBIeHUs (TOpeHHe

CBEYH, MPOKATIMBAHUE METHOMN

PaccraBnsaTh ko3 PUIIMEHTHI B
YPaBHEHUSX XUMUYECKIX PEAKIIHIA.
Ha6mtonats 1 onuceiBaTh 00BEKTHI

IIpU TIPOBEJICHUH IEMOHCTPAIINHA U
J1a00paTOPHBIX OMBITOB.

[TpoBoANTH BBIYMCICHHS 1O (OpMyTamM
XUMUYECKUX COCIMHEHUH U ypaBHEHUSM
XAUMUYECKUX PEaKIUH.

[IpuMeHsTh €CTECTBEHHO- HAyYHbIC
METO/IbI TO3HAHUS (B TOM YHCTIE
HaO0JII0/ICHNE, MOJIETMPOBAHUE,
AKCIEPUMEHT U OCHOBHBIE ONEPALIUU
MBICTUTENBHOMN AESTENbHOCTH
(cpaBHEeHUE, KiTaccUpUKAIISA)
BricTpanBaTh pa3BépHyThIC
MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBINA
anmnapar Kypca XUuMUuu
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POBOJIOKH, B3aUMOJIEHCTBUE COJIBI
WM MeJla C COJITHOU KUCITIOTOM).
Habmronenre npu3HakoB MPOTEKaHUS
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XUMHYECKUX pEaKIil (pazioKeHue
caxapa, B3aMMOJIECTBUE CEPHOI
KHUCJIOTBI C XJIOPUJOM Oapus, MOIy4eHHE
U paznoxxkeHue ruapokcuaa meau (1)
IpY HarpeBaHUU, B3aUMOJICHCTBHE
xesesa ¢ pactBopom conu meau (11).
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MACCHI.

JlabopamopHvie onvimel.:

Coznanue Mojieneit MoJIeKyI
(IapocTepKHEBBIX).

Onucanue  (QU3MYECKUX  CBOMCTB

06pa3u013 HCOPTraHNYCCKUX BCUICCTB —
MCTAJIJIOB 1 HCMCTAJIIIOB.

Ha6monenne ¢puszndeckux (TuiaBiaeHue
BOCKa, TasHUE JIbJIa) U XUMHYECKHUX
(ropeHue cBeuH, MPOKATUBAHUE MEIHON
IIPOBOJIOKH ) SIBJICHUH.

HaGmronenne u onmucanme npu3HaKoOB
NPOTEKAHUS XWMHUYECKUX PEaKIUui
Pa3HBIX THIIOB.

Bviuucnenus: oTHOCUTETBHON
MOJICKYJISIPHOM MacChl BEIECTB,
MOJIIPHOM MacChl, MacChl BEIIECCTB,
MacCChl ¥ KOJIMYECTBA BEIICCTRA;
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MacCCOBOH JIOJIM XUMHUUYECKOTO JIEMEHTA
o ¢popmysie CoeUHEHNUS;
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I10 YPpaBHCHUAM XUMHYCCKUX
peaKHHﬁZ KOJINYCCTBA, MaCChI
BCIICCTBA I10 U3BCCTHOMY
KOJIMYCCTBY, MACCC PCArcHTOB UJIN
MPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Pazges 2. BaxkHeiiue npeacTaBUTe/I M HEOPraHMYECKHUX BelleCTB
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2.1

Bosnyx. Kucnopon.

Ilousarune
00 okcHumax

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BeulecTBo. Haxoxienue kuciopoja B
npupoje, PU3nyecKue U XUMHUYECKUe
cBoMcTBa (peakiuu roperust). OKCHUIbL.
[Tpumenenue kucnopoaa. CriocoOsbl
MOJIYYEeHUSI KUCIOPO/Ia B TAOOpaTOPUHU U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kuciopoaa B npupojie. O30H —
AJUTOTpOIHAs MOAU(PUKALIUS KUCIOPO/Ia.
TemoBoit 3¢ ekt Xumuyeckomn
peakiuu, TEPMOXUMUYECKHUE YPABHEHUS,
9K30- U DHJOTEPMHUYECKHUE PEAKIUH.
TonnuBo: yroib 1 MeTaH. 3arpsa3HeHue
BO3/lyXa, yCUJIEHUE TAPHUKOBOTO

s dekra, paspyiieHue 030HOBOTO CIIOSI.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE OmpeneneHne CoaepKaHust

KHCJIOPOJIa B BO3/IyX€
[Tomy4enne, coOnpanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY
JUTSL COCTaBIIeHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHHM
XUMHYECKUX PEAKLIUMI C y4acTUEM
KHCJIOpoaa. XapaKTepu30BaTh
(omuChIBaTh) COCTaB BO3/1YyXa,
bu3HYeCcKre ¥ XUMUYECKUE CBOWCTBA
KHCJIOPOJia, CTIOCOOBI €ro MOTydeHUs,
NPUMCHCHHUE M 3HAYCHUE B MPUPOJIC U
KU3HU YesioBeka. CpaBHUBATH PEaKIIUH
TOPEHUS U MEJICHHOTO OKHCJICHUSI.
OOBSICHATH CYITHOCTH KOJIOTHUECKUX
po0ieM, CBS3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

CrnenmoBath npaBmiiaMm 0e€30macHON
paboTHI B 1aOOpaTOpUu MpHU
MCIOJIb30BAaHUHM XUMHUYECKON MTOCY/IbI U
000pyA0BaHMS, a TAKXKE MPABUIIAM
oOpalieHus C TOPIOYUMH BEIIECTBAMH.
[ImarnpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmonenue B3anmMo1eiicTBYS BEIIECTB
C KUCJIOPOJIOM M YCIIOBUS
BO3HUKHOBEHUS U MIPEKPAILICHUSI TOPEHUS
(moxkapa).

JlabopamopHuwiii onvim:

O3HakoMJieHHE ¢ 00pa3iiaMu OKCUJIOB

Y OINMCAHUE UX CBOMCTB.
Ilpaxmuueckas paboma: Ne 3.
[Tonyuenne u coOupanue KUCIopoa,
M3yYE€HHUE €T0 CBOMCTB.

Boviyucnenus: MOJIEKYISIPHONU MaCChI
KHCJIOpOJIa U 030HA Ha OCHOBAaHUHU
ATOMHOW MacChl XUMHYECKOTO
3JIEMEHTA; KOJIMYECTBA, MACChI
BEIIIECTBA MO YpaBHEHUSIM
XUMHUYECKUX pEaKIUil

IPOBOAUTH HAOJIO/IEHUS, €NaTh
BBIBOJIBI IO PE3YJIbTaTaM IKCIIEPUMEHTA
IIpU TTPOBEJICHUH TaOOPATOPHBIX OTBITOB
U IPAKTUYECKOUN paboTBhI.

BbIUHCATH KOJTMYECTBO BEIIECTBA, 00BbEM
raza o ¢popmyiam.

VY4acTBOBaTH B COBMECTHOM paboTe B
rpyTIe.

BeicTpauBaTh pa3BEpHYTHIC
MUCHMEHHBIE ¥ YCTHBIE OTBETHI C OTIOPO
Ha nHpopMaNuIo U3 yueOHUKa U
CHPAaBOYHBIX MAaTEPUaAJIOB, FPAMOTHO

WCTIOJIb30BaTh U3YYEHHBIN MOHATHUINHBIN
armapar Kypca XuMHuu
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2.2

Bonopoxn. Ilonsatue
0 KHCJIOTaxX U COJISX

Bonopon — anemeHT u ipoctoe
BeniecTBo. Haxoxnenue Bogopona B
npupoje, PU3nyecKue U XUMHUYECKUe
CBOICTBa, IPUMEHEHHE, CTIOCOOBI
nosyyeHus. Kuciaortsl u conu.
Mousipublii 00BEM ra3oB. Pacuétel 1o
XUMHUYECKUM YPABHEHHUSIM.
Xumuueckuit IKcnepumenm:

Llemoncmpayuu:
[lonyuyenue, cobupanue u

PackpspIBaTh CMBICIT M3y4aeMBbIX OHATUN
Y IPUMEHATH 3TH MOHATHUS IIPU OIUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLCHUN.
XapakTepu3oBath (OMUCHIBATH)
bu3nyuecKre 1 XMMUYECKUE CBOMCTBA
BOJIOPO/JIa, CITIOCOOBI €ro MOJyUYeHus,
IIPUMEHEHHE.

Cobupatp nmpubdop AJs MOTyYeHUS
BOJIOpOJA.

Hcnonn3oBaTh XUMHUYCCKYIO CUMBOJIUKY
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pacro3HaBaHuE BOJOPO/A.
BzaumoneiictBue Bomopoga € OKCHUIOM

menu (II).

JlabopamopHulii onvim:
BzaumoneiicTBue KMCIOT C METaJlJIaMHU.
Ilpakxmuueckas paboma:

Ne 4. Tlonydenue u cobupanue Boaopoa,
VU3y4YEHHUE €0 CBOUCTB.

Buiuucnenus:

00bEMa, KOJIMUeCTBa BEIEeCTBA raza

II0 €ro M3BECTHOMY KOJIMYECTBY
BEIIECTBA WIH 00BEMY;

00BEMOB T'a30B MO0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIICHUH
ra3oB

JUIsL COCTaBJIEHHS (OPMYJI BEIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKHUX
BOJOPO/IA.
Bbranciars MOJSIpHYIO Maccy BEILECTB;

peakuuii ¢  y4acTHUEM

KOJIMYECTBO BEIIECTBA, O0BEM rasa,
MaccCy BEIIECTBA;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJINYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBathb npaBuiiaM 6€30MacHOi
paboTHI B Ta0OpATOPUU TIPHU
MCIIOJIb30BAaHUM XUMHUYECKOU MOCY/IbI U
00OpyOBaHMs, a TAKXKE MPaBUIIAM
oOpalleHus C TOPIOYUMH BEIIeCTBAMH B
OBITY.

[ImarnpoBaTh U OCYIIECTBIAThH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
POBOAUTH HAOIIOICHNUS, IETaTh
BBIBOJIBI TIO PE3YJIbTaTaM IKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B
rpynmne
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2.3

Bona.
PacTtBOpBI.
ITonsarue 06
OCHOBaHHIX

dusznueckue cBOMCTBA BOAbI. Bona kak
pacTBOpUTENb. XUMHUYECKAE CBOMCTBA
BO/JIBL.

OcHOBaHU.

PackppiBaTh CMBICI U3y4YaeMBbIX MOHATUHN
Y IPUMEHSATH 3TU MOHATUS [IPU ONUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLCHUN.

XapakTepu3oBarh GU3NIECKUE U
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PactBopsl. Ponb pacTBOpOB B Iipupoje u
B JKM3HU 4esioBeka. KpyroBoport Boabl B
npupoJe. 3arpsa3HEeHUE NIPUPOIAHBIX BO.
OxpaHa ¥ O4YHUCTKA IPUPOJIHBIX BOJ.
HacpliienHbie 1 HEHACHILCHHbBIE
pacTtBOpbl. PacTBOpUMOCTH BELIECTB B
BoZc. MaccoBas 10714 BelecTsa B
pacTtBope.

Xumuueckuit IKCnepumenm:

Llemoncmpayuu:

PacTBOpeHue BeleCTB ¢ pa3IuyHON
PacTBOPUMOCTBHIO.
B3aumopelictBue BOABI C MeETaJIaMHU
(HaTpUEM M KaJIbITUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
IIEJI0Y€H C MTOMOIIBbIO MHIMKATOPOB.

JlabopamopHhvie onvimwl
HccnenoBanne ocoOCHHOCTEH
PacTBOPEHUS BEILIECTB C PA3TMYHOMN
PacTBOPUMOCTBHIO.

[IpuroroBieHue pacTBOpPOB €
ONPENICIEHHON MacCOBOM J10JIEH
PACTBOPEHHOIO BEIIECTBA.
lIpakmuueckasa paboma

XUMHUYECKUE CBOMCTBA BOBI, €€ POJIh KaK
pPacTBOPHUTENSA B IPUPOIHBIX TPOIECCAX.
CocTaBisTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATB CYITHOCTH KOJIOTHYCCKUX
po0JIeM, CBA3aHHBIX C 3arpsS3HEHUEM
MPUPOTHBIX BOJI, CITOCOOBI OYUCTKH
BOJIBI OT MPUMECEH, MEPBI 110 OXPAHE BOJT
OT 3arpsi3HCHHS.

[TmaHMpoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAOJIO/IEHUS, IETaTh
BBIBOJIBI TIO pE3yibTaTaM 3KCIEPUMEHTA
IIPU MPOBEACHUH JIa0OPATOPHBIX OIBITOB
U TIPAaKTHYECKOM PabOTHI.

CrnenmoBath npaBmiiaM 6€30macHON
paboTHI B 1aOOpaTOpUH MpHU
WCIIOJIb30BAaHUHM XUMHUYECKOU MTOCY/IbI U
000pya0BaHMUS.

[TpoBOIUTE BBIUKCIECHUS C TPUMEHEHUEM
MOHATHS «MaccoBasi JIOJIS BEIIECTBA B
pacTBope».

BricTpauBaTh pa3BEpHYTHIE

MMUCHMEHHBIE ¥ YCTHBIE OTBETHI C OTIOPOH
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Ne 5. IIpuroroBinenne pacTBOpoOB
C OIPEIEIEHHON MAaCCOBOM J10JIEN
pPacCTBOPEHHOIO BEIIECTBA.

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, FPAMOTHO
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Bviuucnenus: ¢ uConb30BaHUEM
HOHSITHS «MAcCOBasl 10J1s BEIIECTBA B
pacTBope»

VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu
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2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX

COEIUHEHUN

11

Krnaccudukanus HeopraHnyeckux
coenunenuid. Okcunbl. Knaccudukanms
OKCHUJIOB: cojieo0pa3yrolire (OCHOBHEIE,
KHUCIIOTHBIE, aM(OoTepHbIE) U
HecosieoOpasyromue. Homenknatypa
OoKCcH0B. PU3NYECKUE U XUMUYECKHUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.
OcHoBanus. Knaccudukaius OCHOBaHHI:
IEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @usnyeckue
Y XMMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tomydyenue ocCHOBaHUM.

Kucnotel. Knaccudukarus KUcior.
Homenknatypa kucnor. ®usnyeckue

1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MetaiuioB H.H. bekerosa.
[losmydyenue KUCIoT.

Conu. Homenxkiarypa coJei.
®u3n4YeCcKnue 1 XUMUYECKUE CBOMCTBA
conei. [lonydyenue comnen.

['eneTnueckast CBSI3b MEXAY KilacCaMHu
HEOPraHWYECKNX COCTUHEHUM.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

KnaccuduumpoBaTts nuzydaemsbie
BELIECTBA 10 COCTaBY U CBOMCTBaM.
CoctaBasaTh (HOpMYJIIbl OKCHUJIOB,
KHCJIOT, OCHOBAaHHUM, COJICH 1 HA3bIBAThH
UX M0 MEXIYHAapOIHON HOMEHKIATYpe.
[IporHo3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE O0IIMX XUMHYECKHX CBOMUCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB, K
KOTOPBIM OHHU OTHOCSTCS.

CocTaBisiTh MOJIEKYJIIPHBIC YPABHEHHUS
peaKIuil, WILUTFOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA U CIIOCOOBI
MOJIYYEHUS BEIIECTB N3yUYEHHBIX
KJIACCOB/TPYIIII, a TaKXKe
MOATBEPKAAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEXK1Y HUMH.
[Ipon3BOANUTH BBIYUCICHUS IO
YPaBHEHUAM XUMHUUYECKUX PEAKLIUM.
[InaHupOBaTh U OCYIIECTBIATh Ha
IIPAKTUKE XUMHUUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOAEHUS, JIETIaTh
BBIBO/JIBI 10 PE3YyJIbTATaM IKCIEPUMEHTA
IIPY MPOBEIACHUH JIA0OPATOPHBIX OIBITOB
Y IPAKTUYECKUX
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O6pa3upl  HEOPraHMYECKUX  BEIIECTB

Pa3IUYHBIX KJIACCOB.

OnbITHI, WIUTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA  KJIACCOB  HEOPraHUYECKHUX
BCILICCTB.

JlabopamopHvie onvimol

OrnpeneneHue pacTBOPOB KUCIOT U
1IEJI0YEH C MOMOIIBIO MHIMKATOPOB.
N3ydeHre B3auMOJECUCTBUS KUCIIOT C
METaJJIAMH, PEAKIIMNA HEUTPAIU3ALAH.
BzaumonericTBre pacTBopa cCEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[Tony4yeHnre HEPaCTBOPUMBIX OCHOBAHMUIA.
BriTecHeHrEe 0HOTO MeTasuia APYruM

U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienue skcnepruMeHTaIbHbBIX
3aja4 no teMe «BaxkHeHnine Kiacchl
HEOPTraHUYECKUX COCIUHEHUIN.

Buiuucnenus:

M0 YPaBHEHUSIM XUMHUYECKON pEaKIIiu:
KOJIMYECTBA BEIIECTBa, 00hEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00bEMY, Macce peareHToB Wiu
MIPOYKTOB PEAKITUU

paboT.

CnenoBath npaBuiIam

6e3omacHoi paboThHI B

nabopaTopuu Mnpu

UCIIOJIb30BAHUU XUMUYECKOU

NOCY/bl U 000PYIOBAHUS.
BeicTpauBaTh pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha nHpopMaNKIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHITUWHBINA
anmapar Kypca XuMuu
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Uroro no pazneny: 30

Paspnea 3. Ilepuoanueckuii 3akon u Ilepuoanueckas cucrema xumudeckux djiemeHToB /. U. MenpaeseeBa. Ctpoenue
aToMOB. XMMHUYeCKasA CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN
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3.1

[Tepunonnueckuit
3aKOH U
ITepnonnueckas
cucteMa
XUMHYECKUX
anementoB J{. W.
Menpeneena.

Ctpoenne aTroma

[TepBble MOMBITKH KAacCUDUKAIIIT
XUMHUYECKHUX 3JIEMEHTOB. [lonsATHE O
rpynnax CXOAHBIX 3JIEMEHTOB
(LIETIOYHBIE U IIET0YHO3EMETbHBIE
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpble 00pa3yIoT
aMdoTepHbIE OKCUJIBI U THAPOKCHUIBI.
[Iepronnueckuii 3aK0H.

[Tepuonndeckas cucteMa XUMHUYECKUX
3JIEMEHTOB

J.N. Menneneesa. KoporkonepuoaHas u
JUTMHHOTIEPUOIHAS (POPMBI
[Iepronnueckoi CUCTEMBI XUMUYECKUX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OU3NUECKUN CMBICT
IIOPSAKOBOTO HOMEPA, HOMEPOB NEPUOA
Y TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
saep. MBotonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHUYECKHUX FTIEMEHTOB
[Teproanyueckoi CUCTEMBI

JAWN. MeHnneneea.  XapakTEpUCTHUKA
XUMHUYECKOTO 3JIEMEHTA

[0 €ro mnojoXkeHur B llepumognueckon

cucteme J[.1. Menneneena.

PackpbIBaTh CMBICIT IEPUOINYECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOIUIIBI
«llepuoguueckas cucremMa XMMHYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBarh CTpOEHUE aTOMA,
ASHEPreTUYECKUX YPOBHEH U
MOyPOBHEN MPU TOMOIIU PUCYHKOB,
AIIEKTPOHHBIX KOH(PUTYpAIUil U
AIIEKTPOHHO- rpaduYecKux GopMyII.
[osicHsATh (pU3MYECKUi CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB
MepyoJia U TPyMIibl AJIEMEHTA.
XapakTepu3oBaTh XUMHUYECKUE
AJIEMEHTBI MEPBBIX TPEX NEPUOIOB,
KaJIUM, KaJbIIMU U UX COCTUHEHUS T10
noJoxeHu B llepuonmueckon cucreme
J.1. Menpeneena.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTH B
W3MEHECHUHU CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHUE PAJINYCOB
aTOMOB, 3JIEKTPOOTPHULIATEIILHOCTH,
BAJICHTHOCTH) U MX COCTMHEHUN B
npeenax MaJibIX MEPUOJ0B U TJIaBHBIX
MOJTPYIII C YYETOM CTPOEHHUS UX
aTOMOB,;
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3aKOHOMEPHOCTH U3MEHEHUS pajuyca
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ATOMOB XMMHNYCCKUX DJICMCHTOB,

MECTANINIMYCCKUX U HEMCTAJINIMYCCKHUX

CBOMCTB IO IpyMnIaM 1 epuoaam.

3nauenue [leproanueckoro 3aKoHa u

[Iepronnueckon cucTeMsl
XUMHUYECKHUX DJIEMEHTOB JUJIS
pa3BUTHUA HAYKU U NpakTUKU. [[. 1.

MenneneeB — y4€HbIN U TPAXKIAHUH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:
BzaumonerictBrue rugpokcua
[IMHKA C pacTBOpaMU KUCIIOT U
uiesiouei. MonenupoBanue
CTPOEHUS MOJIEKYJT TPU MOMOIIHU
PUCYHKOB, MOJIEJIEH, 3JIEKTPOHHBIX
U CTPYKTYPHBIX (DOPMYIL.
Ta6muma «Ileproanueckas
CHCTEMa XMMHUUYECCKHUX JIEMECHTOB
J.1. MenneneeBay.
JlabopamopHhvie onvimwi

O3znHakomiieHHE ¢ 00pas3amMu
METAJJIOB U HEMETAIIOB

Y4yacTBOBaThb B COBMECTHOM
paboTe B mape WiH rpyrmre.
BeicTpauBaTh pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoil Ha uHMOPMAIIUIO U3
y4eOHMKA U IPYTUX UCTOYHUKOB,
B TOM uncie MHTtepHeTa
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3.2

XuMHuueckas CBA3b.
OKUCIUTETPHOBOCCTAHOBUTEILHBIE
peakuuu

Xumudeckast cBsa3b. KoBaneHTHas
(momnsipHas ¥ HETMOJIIPHASI) CBS3b.
DIIEKTPOOTPULATEIBHOCTD
XUMUYECKHUX 3JIeMeHTOB. MoHHas
cBsi3b. CTeneHb OKUCIICHHUS.
OKucCIUTeNnbHO-
BOCCTAHOBUTEIIHHBIC
[Ipoueccsr

peaKiuu.

PackpbeiBaTh CMBICT H3Yy4aeMbIX
TIOHATHH. Onpenensth BUJ

XUMHUYECKOU CBSI3U B COCIUHCHUU.

MognenupoBarb CTpOCHUE
MOJIEKYJI Opy  MOMOIIU
PUCYHKOB, MOJIEJIEH,

AJIEKTPOHHBIX M CTPYKTYPHBIX
bopmyi.
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OKHCJICHHS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIH.
XUMHYECKUN SKCIIEPUMEHT: U3y4YECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJIEHCTBHE
TUAPOKCUIA IMHKA C PACTBOPAMH KHUCIIOT
Y LIEJ0YEH, TPOBEJEHUE ONBITOB,
WJUTFOCTPUPYIOIIUX PUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEeHUS, COSTUHEHUS).

Xumuueckuii IKCnepumMenm:
Llemoncmpayuu:

OnbIThL, WITIOCTPUPYIOLINUE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa3oKeHUs, COCTMHEHMUS)

Hcnons30BaTh XUMUYECKYHO CUMBOJIUKY
JUJIsl COCTaBJieHUs (pOpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiivii.
OnpeaensTh CTENEHb OKUCICHUSI aTOMOB
XUMUYECKHUX DJIEMEHTOB M0 (popMysiaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COCJIMHEHHH 10 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKkuii METOOM BJIEKTPOHHOTO
Oajanca.

Habaronate XMMHYECKHUE OMBITHL T10
IJIaHy, aHAUTM3UPOBATH U JI€NaTh
BBIBOJIBI.

HUcnone3zoBate UKT mna cozmanus
MOJIEJIEN, IOATOTOBKYU NIPE3EHTALIUM,
JIOKJIAJIOB 110 TEME.

BricTpauBaTh pa3BEpHYTHIC MMCbMEHHBIE
1 YCTHBIE€ OTBETHI C OIIOPOM Ha
nHpopManuio U3 yueOHUKA U JPYTUX
HMCTOYHUKOB, B TOM uucie MHTepHeTa

Uroro no pazneny

15

Pe3epBHOE Bpems
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y‘l€6HOI‘O npeamMeTa

OBIIEE 4YMCJIO YACOB 68
110 I[ITIPOI'PAMME
9 KVIIACC
Haumenosanue
No KomnuecTBo OCHOBHBIE BUIIKI NEATEIHHOCTH
pa3aesioB U TEM Conepxkanue 00ydeHuUsI
o/ JacoB oOy4Jaromuxcs

Paspnen 1. BemecTBo 1 XUMHYECKHE PeaKIMHU
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1.1

IToBTOpEHUE 51
yray0OJieHre 3HaHUU
OCHOBHBIX Pa3JI€JIOB
Kypca 8 kiacca

[Iepronnueckuii 3aK0H.

[Tepuonnueckas cucTeMa XUMUYECKUX
aneMmeHToB /(.M. MeHpeneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MCHECHUHU CBOMCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIus, KaJbIIMs U UX COCINHCHUN B
COOTBETCTBUH C IOJIOKECHUEM
3JIEMEHTOB

B llepronnyeckor cucteMe U CTPOECHUEM
X aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIBI KPUCTATUTMYECKUX
peIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUMA KPUCTATUITMIECKOU
PELIETKY U BUJA XUMHUYECKOU CBA3U.
Kiaccudukanys 1 HOMEHKIATypa
HEOPTraHWYECKUX BEIIECTB. XUMUYECCKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
pa3JIUYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKasl CBSI3b
HEOPTraHWYECKHUX BEIIECTB.

XapakTepu30BaTh XUMHUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIUS U KAJIbIUA
10 UX MoJiokeHuto B [lepuoauueckon
cucteme /1. 1. Menneneena.
KnaccudunnpoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3YUEHHBIX
KJIaCCOB.

OnuceiBaTh obmue XUMUYECKUE
CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPKJIaTh CBOMCTBA MpPUMEpaMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
PEAKIINH.

OnpenensTe BUJ XUMAYECKOU CBSA3U U
THUIl KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BEUIECTB B
3aBUCUMOCTHU OT UX CTPOCHHS.
BricTpauBaTe pa3BEpHYTHIE
IMUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha WHGOPMAIIHNIO U3 YIeOHUKA U
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuueckuit IKcnepumenm: UCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
Jlemoncmpayuu: 0O3HAKOMJIEHUE C alrapar Kypca XUMHUH

MOJIEJIIMH KPUCTAJUTHYECKUX
pEemETOK HEOPraHUYECKUX BELIECTB —
METaNIOB ¥ HEMETAIIOB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIopuaa
HaTpUs)
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHX
peakuiu

Knaccudukanys XuMUUeCKUX peaKiinii
M0 Pa3IMYHBIM MPU3HAKaM (TI0 YHUCTY U
COCTaBYy y4aCTBYIOUIUX B PEAKIINU
BEILIECTB, MO TEIIOBOMY 3 dekTy, 1o
W3MEHEHUIO CTENIEHeH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB, IO
00paTUMOCTH, 1O YYaCTHIO
KaTajau3aTopa). JK30- U
SHJOTEPMHUYECKHE PEAKITUH,
TepMOXuUMHUYeckue ypapHeHus. [lonsTue
0 CKOPOCTH XUMHUYECKON PEaKIINH.
[TonsiTe 06 0OpaTUMBIX U
HEOOPATUMBIX XUMHUECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusx. [lonstue o
karanuse. [loHsTHE 0 XUMUYECKOM
paBHOBecur. PaKTOPHI, BIMUSIONIUE HA
CKOPOCTh XMMHUYECKOUN PEAKIIUU U
MOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y IPUMEHATH 3TU MOHATHUS MPU ONMCAHUU
CBOWCTB BEILIECTB U UX IIPEBPALLCHUN.
KnaccuduumpoBaTs XuMuieckue
pEaKIUK MO Pa3JTUYHbIM MPU3HAKAM.
YcranaBnuBaTh 3aBUCUMOCTb CKOPOCTH
XUMUUYECKOW PEAKIIMH OT PA3IUYHbBIX
(bakTOpoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX

MPEBPAILICHUNA B PA3JIUYHBIX YCIOBUAX.
OnpenensiTe OKUCIUTEND U
BoccTaHoBuTebs B OBP.

CocTaBiATh 2JICKTPOHHBIN OajlaHC
peakiuu.

[Tpon3BOANTH BBIYUCIECHHUS 10
XUMHUYECKAM YPABHCHUSIM.

YyacTBOBaTh B COBMECTHOM

paboTe B mape Wi rpymre.

BricTpanBaTh pa3BEPHYTHIE IMCEMEHHBIE
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peaKInu, JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuil ¢ UCIOIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMU OT BO3JICUCTBUS
Pa3TUYHBIX (PAKTOPOB.

OnbIThI, WTIOCTPUPYIOLINUE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa30KEeHUs, COCTUHCHMUS).

Bviuucnenusn: xonuuecTBa BEILECTBA,
o0béMa W Macchl pEareHToB WM
IIPOAYKTOB 1o YPaBHEHUSAM

XUMHUYECKHUX pEaKIAi

U YCTHBIE OTBETBI C ONOPOM  Ha
uHpopManmo U3 yuyeOHUKA WU
CIPaBOYHBIX MAaTepUaJIOB, TPaMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUHHBINA
anmnapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUALINS.
XUMHYECKHUE
peakiuu B
pacTBopax

Teopus 2IEeKTPOIMTUYECKON
JUCCOLMALNN. DIEKTPOJIUTHI U
HEAIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALIMY BEIIECTB C
Pa3IUYHBIMU BUIAMH XUMUYECKON
cBsa3u. CTeneHp JUCCOLNALINH.
CunpHble U cra0dble SJEKTPOJIUTHI.
Peakiuu nonnoro oomena. Y cioBus

PackppiBaTh CMBICIT M3y4aeMbIX IOHATHUH,
a TaK)K€ CMBICII TEOPUU
AJIEKTPOJUTUYECKON JTUCCOLUALINAH.
OOBSICHATH NPUYUHBI
3JIEKTPOIIPOBOIHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3INyaTh CJIa0ble U CUITbHBIE
DJIEKTPOJIUTHI.

CocTaBiiaTh YpPAaBHCHHUA JUCCOLIUAITUN
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IPOTEKAHMS peaKIMil HOHHOTO 0OMeHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHeHUsA peakuuii. CBONCTBa KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
MpeACTaBICHUN 00 DJIEKTPOIUTUUECKOM
nucconyanun. KauecTBeHHbIC peakiuu
Ha UOoHbIL. [IoHSATHE O TUIPOIU3E COJEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue

3JIEKTPOINPOBOIHOCTH PACTBOPOB
BEILIECTB, MpOoliecca AUCCOLMAIIUN
KUCJIOT, IIeJI0Uel U coJieH

(BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEPHAJIOB).

OnbITHI, WILTIOCTPUPYIOLINE TPU3HAKHT
MPOTEKAHUsI PEaKIIUi HOHHOT'O OOMEHa
(oOpazoBaHmMe Ocajika, BHIJICICHHE Ta3a,
o0Opa3zoBaHUE BOIbI).

Pacnio3naBaHue HEOpPraHMYECKUX
BEILIECTB C MOMOIIbIO KAU€CTBEHHBIX
peaKIui Ha UOHBI.

JlabopamopHuiii onvim:

N3ydennie npu3HakoB MPOTEKAHUS
peaKIuu MOHHOTO 0OMEHa B pacTBOpax

KHCJIOT, IEJIOYEeH M COJICM, MOJHEIC U
COKpAIllEHHbIE  WOHHBIC  YpPaBHEHHUS
XUMHUYECKUX PEaKIuii HOHHOTO OOMEHa,
KPAaTKUE€ MOHHBIC YPABHEHMS MPOCTHIX
pEaKLMU TUIPOIIA3a COJIEH.
XapakTepu3oBaTh 00IME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JMUYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJUTUIECKOM
JIACCOLMALINN; TTOATBEPKIaTh CBOMCTBA
MIpUMEpPaMU MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUM.
Pemrate sKCiepuMeHTaNIbHBIE 3aa4H

10 TEME.

[InanupoBath u OCYILIECTBIISITh  Ha
MPAaKTUKE XHMHUYECKHUE HKCHEPHUMEHTHI,
MPOBOAUTH HAOIIOICHNUS, JIETaTh BHIBOIBI
[0 pe3yJibTaTaM J3KCIEpUMEHTa IIpH
MPOBENICHUN J1a0OPATOPHBIX OIBITOB H
MPAKTUYECKUX padoT.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu pu
VCIIOJIb30BAHUN XUMHUYECKOW MOCYIbI U
000pya0BaHMUS.

[IpoBOINUTH BEIYMCICHUS 110 XUMUYECKUM

YPaBHEHUSM.
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AIEKTPOJIUTOB (C 0OOpa30oBaHUEM OCaKa,
BBIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).

Ilpaxmuueckasn paboma:

YyacTBOBaTh B COBMECTHOM padoTe
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No 1. Pemienue SKCIEPUMEHTAIBHBIX | B APE WM TPYIIIE.
3a/1a4 110 TEME. BeicTpauBaTh pa3BEpHyTHIE
Boiuucnenus: 10 ypaBHEHUAM MACHbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
XUMHUYECKUX pPEAKIUN Ha MH(POPMALMIO U3 yIeOHUKA H JPYTUX
HMCTOYHUKOB MH(GOPMAIIUU, B TOM YUCTIE
HNuTepuera
Uroro no pazneny 17

Pasznen 2. HemeTa/sIbl 1 X COCAMHECHUSA
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2.1

Oobwmas
XapaKTEepUCTUKA
XUMUYECKHUX
AJIEMEHTOB
VIIA-rpynmsl.

["ajtoreun!

OO61ast XxapaKTepUCTHKA TaJIOT€HOB.
Oco00EHHOCTH CTPOEHUsI AaTOMOB,
XapAKTEPHBIE CTENIEHU OKUCIIEHUS.
Crtpoenue u puznueckue CBOMCTBA
IIPOCTBIX BELIECTB — raJOT€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METAIIJIaMHU,
HEMeTalJIaM1, IEJI0YaMHu).
XnopoBogopona. CoiistHast KUCIOTA,
XUMHUYECKHE CBOICTBA, MOJTYyYEHHUE,
npuMeHeHue. JleicTBue xjuopa u
XJIOPOBOJIOPOJA HAa OPTraHU3M YEJIOBEKa.
Baxneiimue xJI0Opuapl U KX HAX0XKICHUE

B IIPUPOJIE.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OnbITHI, OTpakaromue GU3NIecKrue u
XUMHUYECKHUE CBOMCTBA rAJIOTEHOB M UX
COeJIMHEHUH (BO3MOKHO UCTIOJIb30BAHUE

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOWMCTB HEMETAJUIOB U UX
COCVMHEHUH B Mpeenax MaiblX
NIEPUO/IOB U TJaBHBIX MOATPYIII
[Teproamueckoit cUCTEMBI XUMHUYECKHX
DIIEMEHTOB C YYETOM CTPOSHUS UX
aTOMOB.

XapakTepu3zoBaTh GU3NYECKUE U
XAMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJIOTCHOB (Ha IPUMEPE XJI0pa)
U CJIOHBIX BEUIECTB (XJIOPOBOAOPO/IA,
XJIOpUAa HaTpHsl), CHOCOOBI UX
HOJTyYEHUs], IPUMEHEHHUE U 3HaUCHHUE B
HOPUPOJIE U JKU3HU YEJIOBEKA.

OnpenensTe XJIOPUA-UOHBI B pACTBOPE.
[InaHupOBaTh U OCYIIECTBIATh Ha
IIPAKTUKE XUMHUUECKHUE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIO/ICHUS, IETaTh
BBIBOJIBI 10 PE3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).
O3zHakoMmIIeHHE ¢ 00pa3aMu XJIOPHUI0B

(raJIOTeHU10B).

JlabopamopHuiii onvim:

N3yueHue CBOKWCTB COJISTHOU

KUCHOTHI. [IpoBeeHe KaueCTBEHHBIX
peakuui Ha XJOPHUI-UOHBI.
IIpaxmuueckasa paboma

No  2: TlonydeHue COJSIHOM KHUCIIOTHI,
M3y4YEHHUE €€ CBOWCTB.

Buiuucnenus: 1o YpPaBHECHUAM

XUMHYCCKUX peaKHI/If/'I, cClIn OJWH U3
PCarcHTOB 1dH B M30BITKE

IKCIIEPUMEHTA npu IPOBEICHUN
71a00pPaTOPHBIX OTBITOB U IPAKTHICCKUX
paboT.

CnenoBath npaBuiIam

Oe3omacHoi paboThI B

nabopaTopuu npu

UCIIOJIb30BaHUN XUMHYCCKOU

MOCYJIbI U1 000PYyIOBaHUSI.

BricTpanBaTh pa3BEpHYTHIC
MIUCbMEHHBIC ¥ YCTHBIC OTBETHI C OIIOPOH
Ha nHpoOpMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCIIOJIb30BATH U3YyUYECHHBIN TOHITUNHBINA

anmapar Kypca XUMHH
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2.2

Oo6mmas
XapaKTepUcTUKa
XUMHYECKUX
anemMeHToB VIA-
rpynmsl. Cepa u eé
COEIMHEHHUS

OO0uras xapakTepuCTUKa HJIEMEHTOB
VIA-rpynnsl. Oco6eHHOCTH CTPOEHHUS
ATOMOB, XapaKTEPHbIC CTETICHU
OKHCJICHUS.

Crtpoenue u puznueckue CBOMCTBA
MPOCTHIX BEUIECTB — KUCJIOPOJA U CEPBHI.
AnoTpornHbie MOAUMUKAIIUUA KUCTIOPOIa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBosopo, cTpoeHue, GU3nIecKue u
XUMHYECKHE CBOWCTBA.
Okcuapl ceppl  Kak NpeACTaBUTENU
KHUCJIOTHBIX OKCH/JIOB.

Cepnass  kucioTa, (Qu3Myeckue u
XUMHYECKUE CBOMCTBA (00IIHMe KaK

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIeMEHTOB VIA-
TPYIIIBI ¥ UX COCIUHEHUN C yUéTOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBONCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COETUHEHUIN
(cepoBO10pO/Ia, OKCHUJIOB CEPHI, CEPHOM
KHCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJIyYEHUs, TPUMECHEHUE U 3HAYCHUE B
MPUPOJIE U KU3HU YEIIOBEKA.
OmnpenensiTe HAMUYUE CYJIb(PAT-HOHOB B
pacTBope.

OOBSCHATH CYITHOCTb SKOJIOTHYECKUX
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MPEICTABUTENS KIAcCa KACIOT U
crenuduyeckne). XUMUIECKHUE
pEeaKLnH, JIe)KAIMe B OCHOBE
IPOMBIIIIEHHOTO CI0c00a NOMy4YeHHUS
cepHoil kucnotTsl. [Ipumenenue. Conn
CEpPHOU KUCIOTHI, KAUECTBEHHAS PEAKIIUS
Ha cyibdaT-uoH. HaxoxaeHue cepsl u
€€ COCIMHEHUN B IIPUPOJE.
XUMHUUYECKOE 3arpsi3HEHUE OKPYKarolei
Cpeabl COSTUHECHUSIMU Cephl (KUCTIOTHBIC
JOXK M, 3arpsI3HEHUE BO3lyXa U
BO/I0EMOB), CIIOCOOBI €ro
PEAOTBPALLICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3zHakomileHHEe ¢ 00pa3IamMmu cepbl U e
COEIMHEHUAMU (BO3MOKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB).
Habmonenue nporecca o0yrinBaHus
caxapa noj JeMCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOW KHUCIIOTHI.
JlabopamopHvie onvimsi: V3yueHue
XUMHUYECKUX CBOMCTB pa30aBiIeHHOM
cepHou kucnotsel. [IpoBenenue
KaueCTBEHHOM peakluu Ha cyJbdar-

npo0ieM, CBA3aHHBIX C HepepadoTKOM
COCMHEHUH CEPBI.

IInaHupOBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMHUUYECKHUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOZCHUS, JIeTIaTh
BBIBO/IBI 110 PE3YyJIbTATaM SKCIIEPUMEHTA.
CnenoBatb npaBuiiaM 0€301acHOM
paboThI B J1a0OpaTopuu IMpu
MCTIOJIb30BAHUU XUMUYECKOU

MOCYJIbI U1 000PYyI0BaHUS.
[Ipon3BOANTH BBIUUCICHUS IO
XUMUYECKUM YPaBHEHUSM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
y4eOHBIX 3aIaHUI TEKCTHI

y4yeOHHUKa, CTIPAaBOYHBIC MATEPHAIIBI
(ITeppoinuecKkyro cUCTEMY XUMHUYECKUX
anemenToB J1. 1. Menneneesa, Tabauiry
PacCTBOPUMOCTHU KUCJIOT, OCHOBAHUU U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHUM P
HaIpsbKeHu metamioB). Mcnonb30BaTh
MIPU BBINIOJIHEHUU Y4E€OHBIX 33/IaHUI U B
MPOLIECCE UCCIIEN0BATEIILCKON
JESATENBHOCTA HAYYHO-TIONYJISIPHYIO
JUTEPATYypPy XUMHUECKOTO COAEPKAHNUS,
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MOH U HaOJI0JIeHNE MpU3HaKa €€
MPOTEKAHUS

CIIPABOYHBIE MATEPHUAJIBI, PECYPCHI
HNuTepuera
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2.3

Oobwmas
XapaKTepUcTUKa
XUMHYECKUX
JJIEMEHTOB VA-
rpynmsl. A3oT,
docdop u ux
COEIMHEHHUS

OO6uras xapakTepucTrka 3J1eMeHTOB VA-
rpytnbl. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKTepPHbIE CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
(bu3HUeCKre ¥ XUMUYECKUE CBOWCTBA.
Kpyrosopot azora B npupoe.

AMMHaK, ero GU3NYECKUEe ¥ XUMUYECKUC
CBOMCTBa, MOJy4CHUE U IPUMEHCHHE.
Conu aMMoHuUsI, UX (pU3NUECKue u
XHUMHYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MOoTyueHue,
bu3uYecKre U XUMHUYECKHUE CBOMCTBA
(oOmue Kak MmpeCcTaBUTEN Kiacca
KHUCJIOT U CIIeIU(pUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KaUeCTBE MHUHEPATIbHBIX
ynoOpeHuid. XUMUYECKOE 3arps3HCHHE
OKPY’KAIOIIEN CPEbI COCTUHECHUSMU
a30Ta (KUCJIOTHBIC TOXK/IH, 3arPs3HEHHE
BO3/IyXa, TTOYBHI U BOJOEMOB).

docdop, anmorpomnHbIe MOAUPUKAIIH
docdopa, hpu3nIeCKre 1 XUMHUICCKHC
cBoictBa. Okeun gocdopa (V) u
dbochopnas kucnota, puznvecKue u

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB V A-
TPYIIBI U UX COCTUHECHUN C yIETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NYECKUC U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHUSI, AQ30THOM
KHCJIOTBI, HUTPATOB, okcuaa docdopa (V)
u ochopHoit kuCIOTHI, hochaTos),
CIIOCOOBI UX MOJTYyYEHHUS, IPUMEHEHUE U
3HaYeHUE B MPUPOJE U KU3HU YETIOBEKA.
OmnpenensiT MOHBI aMMOHUS U
dbocdaTtroHbI B pacTBOpE.

OOBSACHATH CYITHOCTD

HKOJIOTHYECKUX MPOOIIeM, CBA3aHHBIX

C HaXOXKJICHUEM COEJMHEHUN a30Ta !
dbocdhopa B okpyxaromiei cpese.
[ImarmpoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHUS, JIEJIaTh BBIBOIBI
0 pe3yibTaTaM dKCIEPUMEHTA TPU
MIPOBEICHNUHN JT1a00OPATOPHBIX OTBITOB U
MPaKTUYECKON pabOTHI.
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B 1a00paTopuu

CrnepnoBatb npaBuiaM 0e30mMacHON pabOThI
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XMMHUYECKAE CBOWCTBA, IMOJyYEHHE.
Ucnonb3oBanue ¢ocharoB B kKauecTse

MUHEPATBHBIX YI0OpESHHI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3zHakomileHue ¢ (PU3NIECKUMU
cBOiicTBaMu a3ota, pochopa U ux
coeMHEHNN (BO3MOYKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3zHakomileHHE ¢ 00pa3IiaMu a30THBIX
u hochopHBIX yI100peHHMIA.
[Tonyyenue, cobupanue, pacro3HaBaHue
Y U3yYCHHUE CBOMCTB AMMMAKa.
B3aumonernicTBrEe KOHIIEHTPUPOBAHHOMN
A30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimoi:

[IpoBeneHre KaueCTBEHHBIX pEeaKINil
HAa WMOH aMMOHUs U ¢docdar-uoH, u
U3y4Y€HHE MPU3HAKOB UX MPOTEKAHMUSI.

IIpaxmuueckas paboma

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYJIbI U 000PYyIOBAHUS.
[Tpou3BOAUTH BEIUUCICHUS TIO
XUMUYECKUM YPaBHEHUSM.
Hcrnons30BaTh IPU BHITTOJIHEHUT
y4eOHBIX 3aJIaHUI TEKCThI

y4eOHMKa, CIIPABOYHBIE MaTEPUATIBI
(MepUOIUYECKYIO CUCTEMY XUMUUYECKUX
sanemenToB Jl. 1. Menneneesa, Tabauiry
PacCTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMUUECKUM P
HanpsH>KEHUW METaJIOB)
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Ne 3: ITonryyenne aMmmuaka, u3y4eHue
€ro CBOMCTB. Buviuucnenus: 1o
YpaBHEHUSIM XUMUYECKUX peaKIuit
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2.4

Oobwmas
XapaKkTepUCTHKA
XUMHAYECKUX
aneMeHToB IVA-
IPYIIIBL. YTIEPOX U
KPEMHUU, U UX
COEMHEHUS

OO6m1as xapakTepuCTHKA FIEMEHTOB
IVA-rpynnsl. OcoOEHHOCTH CTpOEHUs
ATOMOB, XapaKTEPHbIEC CTETICHU
OKHUCJICHUS.

VYriepon, auioTponHbie MOAU(UKAIIH,
pacrpocTpaHeHue B MIpUpOJE,
dbu3uYecKrue U XMMUYECKHE CBOMCTBA.
Ancopbuus. Kpyrosopor yriepoga B
IPUPO/IE.

Oxkcuasl yriieposaa, ux Gpuzndeckue u
XUMHUYECKUE CBOMCTBA, ICIICTBUE Ha
YKUBBIE OPraHU3MBbI, IOJIyYEHUE U
IPUMEHEHHE. JKOJIOTHUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yraepoaa (IV), runoresa

TJI00aJIBHOTO TTOTETUICHUS KIIMMATa,
MapHUKOBBIA 3P HEKT.

VYronpHas KACIOTA U €€ COJU, UX
dbu3nuecKkre 1 XUMUYECKHUE CBOMCTBA,
IIOJIyYCHUE U PUMEHECHHUE.
KauecTBeHHas peaknus Ha
kapOoHaTtHoHHBI. Mcmons3oBanue
KapOOHAaTOB B OBITY, MEIHIIMHE,
MIPOMBIIIIIEHHOCTH U CEIIbCKOM
xo3dicTBe. [lepBoHavYanbHbIE TOHATHUS

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHECHUHU CBOMCTB 3JIeMeHTOB [V A-
TPYIIbI U UX COEUHEHUHN C YUYETOM
CTPOCHUS UX ATOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUUYECKHE CBOKMCTBA MPOCTHIX BEIIECTB
yIJIepoJa U KPEMHUS U UX COCTMHEHUM
(OKCHOB yTraepo/ia, YroJbHOU KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHHUEBOUW KUCJIOThI, CUJIMKATOB),
CIOCOOBI UX MOJyYSHUsI, IPUMECHEHHUE U
3HAYEHHUE B IIPUPOJIE U KU3HU YEJIOBEKA.
OOBSACHATh MPUUUHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha MpUMepax
COCJIMHEHUH yTJIepoJia U KPEMHMUSI.
OmnpenensaTs KapOOHAT- U CUITUKAT-UOHBI
B pacTBODE.

OOBSACHATH CYITHOCTD SKOJIOTHYECKUX
Mpo0JIeM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKUCIIOTO Ta3a B OKPYXKAIOIIEH Ccpelie.
[TonTBep)aaTh OCOOEHHOCTH COCTaBa
OPTraHWYECKHUX BEIIECTB MTPUMEPAMU
MPOCTBIX COCAMHEHHH (MeTaH, ITaH,
ATUJIEH, alleTUJICH, TaHOJI, TIUIIEPUH,
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00 OpraHMYecKUX BEIIeCTBaX KaK O
COCIMHEHMIX yriepoa (MeTaH, 3TaH,

YKCYCHAasi KHCIIOTa), B3aUMOCBS3b

HEOPraHUYECKUX COCAMHEHUN yriiepoa u
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STUJICH, alleTUJIEH, YTaHOJI, TIUIIEPUH,
YKCyCHAasi KUCIIOTA).

[IpupoaHbIE HICTOUHUKU YTIIEBOAOPOI0OB
(yroae, npupoHbIi ra3, HedTh),
NPOJYKTHI UX MepepaboTKu (OEH3MH), UX
pOJIb B OBITY U TPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKH BAXKHBIX
BEIIIECTBAX: JXUPaX, OEIKax, yriIeBogax —
U UX POJIM B KU3HH YEJIOBEKA.
MarepuanbHO€ €IUHCTBO

OpraHUYeCKUX U HEOPTraHUYECKUX
coenuHeHu. Kpemuuii, ero

dbu3znueckre 1 XuMUYECKUe CBOMCTBA,
MOJIYYeHHUE U IPUMEHEHUE.

CoenuHeHust KpEMHUS B MPUPO/IE.
OOGmue peAcTaBiIeHUS 00 OKCHIIS
kpeMmuus (IV) 1 KpeMHHUEBOM KHCIIOTE.
Cunukartpl, UX HCIOJIb30BaHUE B OBITY,
MEJIULIMHE, TPOMBIIUIEHHOCTH.
Baxuelme cTpouTebHblE MaTEPUAIIBI:
KepaMuKa, CTeKJI0, IIEMEHT, OETOH,
x)ene300eToH. [Ipobiaembr 6e30macHOTro
UCIIOJIb30BAHUS CTPOUTENBHBIX
MaTepHuasoB B TIOBCETHEBHOMN KU3HMU.

OpPraHUYECKUX BEILECTB.
OnuceiBaTh posib OEIKOB, KUPOB U
YII€BOAOB B (PYHKIIMOHUPOBAHUU

YKUBBIX OPTaHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOJIOPOOB, UX POJIb B
OBITY U IPOMBILIEHHOCTH.

[TpoBOIUTE BBIUKCIEHUS TIO YPABHEHUSIM
XUMHYECKUX PEAKIIHM.

[T1aHMpoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMUYCCKUEC IKCIICPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, [IeJaTh BBIBOIbI
M0 pe3ysbTaTaM dKCIEPUMEHTA MPU
MPOBEJIEHUU JTaOOPATOPHBIX OMBITOB U
MPAKTUYECKUX padoT.

CrnenmoBath npaBmiiaMm 6e€30macHON
paboThI B 1abopaTopuu TpHU
UCIOJIb30BaHUM XUMHYECKOU

MOCYZIbI U 000PYIOBaHUS.
Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 3aIaHUI TEKCTHI

y4eOHUKa, CIIPAaBOYHBIE MATEPHAIIBI
(ITeproamdeckyro CUCTEMY XUMUYECKUX
sanemenToB JI. . MenaeneeBa, Tabauily
pPacTBOPUMOCTH KHCITIOT, OCHOBaHUH U
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Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
Mogenu KpUCTaININYECKUX PEIIETOK

COJIEN B BOJIE, DJIEKTPOXUMHUUYECKUU P
HaIpPsHDKEHUM METAIIIIOB)
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anmasa, rpadura, gyniepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOUCTBOM

IPOTUBOrasa.
O3HakoMJIEHHE C IPOAYKLIHEH
CHWJIMKATHOM MPOMBIIIIIEHHOCTH
(Bungeomarepuaibl: CUITUKAaTHAS
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OpPraHuYECKUX

BCHICCTB.

JlabopamopHuviii onvim:
[Tonyyenue, cobupanue, pacriosHaBaHUe

Y U3y4YCHHE CBOWCTB YIJICKHCIIOTO rasa.
[IpoBeneHre KaUECTBEHHBIX pEAaKIIU HA
KapOOHAT W CHUJIUKAT-UOHBI U M3YyYCHUE
MPU3HAKOB X MPOTEKAHUS.

Ilpaxmuueckue pabombpi:

Ne 4. TlonmydyeHue yrieKuciaoro rasa,

M3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skcriepruMeHTaIbHBIX
3aj71a4 1o TeMme «BakHeimue
HEMETAJUThl M UX COCTMHEHUS»
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Buviuucnenus: no ypaBHEHUSIM
XUMHUYECKUX pPEaKIUN

Uroro no pazneny

25
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Pasznen 3. MeTaiibl M X COeIUHEHUSA
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3.1

OO1ue cBOMCTBA
METAJIOB

OO0uras xapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAHUU HX
nonoxeHnus B [lepuoguueckont cucreme
XUMHUYECKHUX JIEMEHTOB

J.1. MenneneeBa u CTpOCHUS ATOMOB.
Crpoenue MeramnoB. Meraminueckas
CBSI3b U MeTaJuTn4YeCcKast
KpUCTAJNINYECKas PEeIIETKA.
DIEKTPOXUMUYECKUI P HAMIPSIKEHUM
MeTaioB. @U3NUecKue U XUMUYECKUE
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
nosy4yeHus MetaiuioB. [lonsatue o
KOPPO3UHU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmuiaBsl (cTanp, YyryH,
JIOPATTIOMUHUN, OPOH3a) U UX
PUMEHCHHE B OBITY U
IIPOMBIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJIOB (BO3MOYXKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimoi.:

PackppIBaTh CMBICIT M3y4aeMBbIX OHATUN
Y IPUMCHSTH 3TH ITOHATHUS ITPU
OIMCAHUU CBOMCTB BEIIECTB M MX
npeBpatieHuid. OObACHATH 001IHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIEMEHTOBMETAJVIOB M UX COSMHECHUH C
y4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh CTPOSHUE METAIIOB,
oO1ue Pu3NIecKue U XUMUYECKUe
CBOMCTBAa METAJLJIOB.

XapakTepu3oBaTh 00ITHE CITOCOOBI
MOJTYYEHHUS METAJJIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAIJIOB
OT KOPPO3HUH.

CrnemoBath npaBmiiaM 0€30macHON
paboThI B 1aOOpaTOpUH MpHU
HCITOIb30BAaHUU XUMUYECKOU IMOCYIbI U
000pya0BaHMUS.

[Tpou3BOINUTH BHIYUCICHUS II0
YpaBHECHHUSIM XUMHUYECKUX PEAKITUH,
€CJIM OJIMH M3 PEarcHTOB COJICPIKHUT
MIPUMECH.

Y4acTBOBaTh B COBMECTHOM paboTe B

rape Wid rpymre.
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O3HakomileHHE ¢ 00pa3laMu METAIJIOB U
CILIaBOB, UX (DU3NYECKUMU CBOWCTBAMHU.

Hcnonb30BaTh NpH BBITOJTHEHUH
y4eOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
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Bviuucnenus: 1o ypaBHEHUIM
XUMHYECKUX PEAKIIH, €Cliu OJIUH U3
pPEareHToB COACPKUT MPUMECH

CIIPABOYHbBIE MATEPUAIIBI
(ITepronueckyto CUCTEMY XUMHUECKUX
sanemenToB JI. 1. Menneneesa, Tabauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUU U
COJIEHN B BOJIE, DJICKTPOXUMUUECKHUM Psif
HAINpPsHKCHUH METaJIOB)
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3.2

Baxueimue
METAJJIBI U UX
COETMHEHUSA

16

[[lemouHbIe METAJIbI: HOJI0XKEHHUE B
[Tepronnyeckoi cUCTEME XUMUYECKUAX
anemeHToB J[.U. MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
du3NUEeCKNe U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTtpus U Kanus). OKCUbl
Y TUJPOKCHUIbI HATPUS U KaJHs.
[IpruMeHeHne METOYHBIX METAIIJIOB U UX
COE€IMHEHUN.

[IlemouHO3eMEIbHBIC METAJIIbl MAarHUM U
KaJbLHK: OJN0OKEHUE B [lepronnueckon
CHCTEME XMMHUYECKHUX JIEMEHTOB

J.1. MenneneeBa, CTpOEHHE UX aTOMOB,
HaxoXJeHue B npupoje. Pusnyeckue u
XHMUYECKHUE CBOMCTBA MarHus 1
Kajaenus. Baxkneiinime coequHeHUS
KaJIbIUs (OKCU/I, TUIPOKCHU, COJIM).
JKEcTKoCTh BOJIBI M CIIOCOORI €€
YCTpAHEHHS.

AIOMHHUI : TIOJI0KECHHE

B [leproanyecko cucteMe XUMHUYECKUX

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIIIOB
U UX COCMHEHUN B Ipylnax ¢ y4€ToM
CTPOEHUS UX aTOMOB. XapaKTepHU30BaTh
bu3nyuecKre 1 XMMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB METAJUIOB U UX
COEJIMHEHUN (OKCUAO0B, THIPOKCHUIOB,
coJieit), criocoObl UX MOTYUYEHUS,
NpUMEHEHHUE U 3HAaUeHHE B MPUPOJIE U
’KU3HU YeJloBeKa. Y CTaHaBIMBATh
IIPUYMHHO- CJIEJCTBEHHYIO CBA3b:
CTpPOEHUE BEUIECTBA — CBOMCTBA —
IIPUMEHEHHUE — HA IPUMEPAX U3YdaeMBbIX
BELIECTB. Pacrio3HaBaTh C NOMOIIBIO
KaueCTBEHHBIX PEAKIMIl HOHBI METAJIJIOB:
MarHus, Kajaplus, aJFOMUHUS, IUHKA,
xenesa (II) u xenesa (III), meau (II).
JlokasbiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB U TUAPOKCHIOB AIFOMUHUS U
LUHKA.
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aneMeHToB /.M. Menneneesa, crpoeHue
aToOMa, HaXOXKJICHUE B MPUPO/IE.
DOU3NYECKUE U XUMUYECKHUE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHJIa U TUJIPOKCHUIA ATFOMUHUSL.
Kenezo: nonoxenue B [leprnoanyeckoit
CHUCTEME XMMHYECKHUX djieMeHTOoB J[. 1.
MenpeneeBa, CTpOEHHE aTOMA,
HaxoXJeHue B npupoje. Pusnyeckue u
XUMHUUYECKHE CBOMCTBA kKene3a. OKCHUIbI,
rUApoKCcUaBI U comu xenesa (1) u
xenesa (IIT), ux cocras, CBOMCTBA U
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OCco00eHHOCTH B3aUMOJIEHCTBUS OKCHIA
KaJIbIMA U HATPHUS C BOJOM (BO3MOXKHO
HCIIOJIb30BAHUE BUACOMATEPHUATIOB).
OxpanuBaHue MjiaMeHd HOHAMU HaTpus,
KaJIMS U KaJablusl (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPUAIIOB)
HccnenoBanue CBONCTB KECTKOM BOIbI.
[Ipouiecc ropeHus xenes3a B KUCI0POIe

IInaHupoBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOACHUS, JIeTIaTh
BBIBOJIBI IO pE3yJIbTaTaM 3KCIEpPUMEHTa
IIpU IPOBEICHUU J1aOOPATOPHBIX OMBITOB
U IPAKTHYECKUX padoT.

CnenoBatb npaBuiiaM 0€301acHOM
paboThI B J1a0OpaToOpuu TpU
HCIIOJIb30BaHUU XUMUUYECKOM

MOCYJIbI U1 000PYyIOBaHUS.

[Tpou3BOAUTH BHIYUCICHUS TIO
XUMHYECKUM YPAaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOMN

paboTe B mape WM Tpyrre.
BricTpanBaTh pa3BépHyThIC
MUCHBMEHHBIE M YCTHBIE OTBETHI C OTIOPOH
Ha nHpopManuio U3 yueOHHUKa U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBINA
anmnapar Kypca XUuMUu
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(BO3MOKHO HCITOJIb30BAHUE
BUJIEOMATEpPHUAJIOB).
JlabopamopHvie onvimoi.:

[IpoBeeHrEe KaUECTBEHHBIX PEAKIIUN Ha
MOHBI (MarHus, KaJbIus, aJITFOMUHUS,
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®denepanbHas padbouast mporpamma | Xumus. 8—9 kiaccel (0a30BbIi YpOBEHD)

1uHKa, kenesa (II) u xxenesa (111), menn
(IT), onucanue NpuU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanue ampoTepHBIX CBOMCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHIA
IIMHKA.

Ilpaxmuueckue pabomul:

Ne 6. XKEcTKkoCcTh BOABI 1 METOJILI €€
YCTpaHEHMUS.

Neo 7. Penienue skCiepuMEHTAIBHBIX
3aJ1a4 1o TeMe «BaxkHeniine MeTamibl 1
X COCIUHCHUS.

Buiuucnenus: 1o ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €ClId OJIUH U3
peareHTOB JiaH B U30BITKE WU

COAEPKUT MPUMECH; MACCOBOU 10U
BBIXOJ1a TIPOJAYKTA PEAKIINHI

Uroro no pazneny

20

Pa3znen 4. Xumus M oKpyKamas cpena
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4.1 | Xumus u 3 BemecTBa 1 Marepuaiibl B MOBCETHEBHON | XapaKTEPU30BATh POJIb XUMUN B
OKpy’Karouas cpeaa KU3HM YesioBeka. bezonacHoe pa3IUYHBIX cepax AesITeILHOCTH
UCIIOJIb30BaHUE BEIIECTB M XUMHUUECKUX | JIFO/IEH, OCHOBHBIE BEILIECTBA U
peaxuuii B ObiTy. IlepBas momoins npu MaTepUabl, IPUMEHSEMBIE B KHU3HU
XUMHUYCCKUX OKOraX U OTPAaBJICHUAX. COBPEMECHHOI'0 YEJI0OBCKa.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOWEH | OOBACHATH YCIOBUS 6€30I1aCHOTO
cpensl (IpeenbHas J0ImyCTUMAas HUCIIOJIL30BAaHUS BEIIECTB U XUMHUUECKUX
KOHIEHTpAaIus BeuiecTB. Pojib XUMUK B | peakIuii B OBITY.
PELICHUH SKOJOTUYECKUX TTPOOIIEM. AHaNM3MpoOBaTh U KPUTHYCCKH
Xumuueckuii ykcnepumenm: OIICHUBATh HHGOPMAITUIO O BJ'II/ISIHI/IIiI
Temonempayuu: MIPOMBIIIJIEHHOCTH, CEITbCKOTO X035HCTBA,
N3yuenne o0pas1oB MaTepuaIoB Tpamciiopta PUI /Ip- Ha COCTOAHMC
(CTEKIIO, CIIIABEI METAILIOB, ITOMMepHEIe | O\ PYZKAIOMICH CPEIbL.
MaTepuabl) YMeTh OKa3bIBaTh NEPBYIO IOMOLIb PU
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.
[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON M IKOJIOTHUYECKOM
HaIPaBJIEHHOCTHU, BbICKA3bIBATh
COOCTBEHHYIO MO3UIUIO MO MpodiieMe U
Mpeayiaratb BO3MOXHBIE ITyTH €€
penieHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBUIEE YHMCJIO HYACOB 68

I10 I[TPOI'PAMME
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